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THE WEEK IN [IRON CIRCLES 





The iron market is not without features of interest. 
General Features. ; : ‘ p 

While buying is not active or general, there is, never- 
theless, a great improvement over the past few weeks. Naturally, 
much irregularity is shown in transactions. Some furnaces, both 
North and South, have accepted very low figures, in order to turn 
stock on hand into much needed money. The almost complete sus- 
pension of business during December tended to reduce stocks in 
consumers’ yards to a minimum and increase stocks at furnaces. 
For the latter reason the wholesale blowing out of stacks in Ala- 
bama, in December, has not had the prompt effect on the market that 
was expected. How long it will be before this restriction of output 
will bring about a reaction will dzpend much upon the extent of 
demand from consumers, which the new year will develop. Nearly 
two-thirds of the furnaces in the Birmingham district proper are 
either banked or blown out. Those which are banked on account 
of the strike would not start again if the strike were terminated, un- 
less prices were improved. A somewhat extended inquiry among 
fouadry and rolling mil!s reveals a hopeful spirit and a fair degree of 
activity allaround. The market at Louisville is very unsettled, prices 
being less firm than they were last week, sales being reported for de- 
liveries during five and six mouths at less than $10.00 for gray forge. 
There is considerable interest in the South as to the outcome of the 
wholesale blowing out of furnaces in the Mahoning and Shenango 
valleys ; the general opinion being that it will favorably affect South- 
ern iron. To such an extent is this believed that some Southern 
furnaces have been advised to not offer iron there on the present 
basis, but to wait a few days when more can be realized. There were 
a number of parties in the market for round lots of iron, but they 
have decided to hold off for a short time, until they can see clearly 
about the demand for finished products. One of the large Southern 
rolliag mills is reported to have bought about 4,000 tons of mottled 
and gray forge, deliverable from March to September, ata price basis 
of $9.75, Birmingham. At Chicagothe year started in showing consid- 
erable buying, sales ranging from 500 tons upward, many of the largest 
consumers in the district having depleted their stocks, and realizing 
that prices are not likely to range much lower. The iron sold has 
been largely Southern and Northern coke brands, the latter covering 
a heavy percentage of tonnage booked. Prices have ranged low, in 
some eases special figures have been made for quick deliveries and 
prompt payment. The outlook indicates a fair-sized buying move- 
ment during next 30 to 60 days, with prices ranging on.about present 
basis. It is now recognized that production has been largely cut 
down by the blowing out and banking of furnaces both North and 
South ; on the other hand acurtailment in consumption is also being 
felt. Another dull week is reported at Detroit, but a certain degree of 
interest seems to have been taken by the buyers, to the extent at least 
of inquiry and some actual transactions, although of not large volume. 
Like Superior charcoal is absolutely motionless. We have heard of 
no transactions whatever beyond a few car loads. The St. Louis 
market is devoid of any interestiag features. Consumers, generally, 
in that section, have bought for deliveries extending into this year, 





and are awaiting developments before making further purchases. 
Some signs of strength have been noticeable in the Eastern iron mar- 
ket since the shutting down of furnaces in the South and the She- 
nango and Hocking valleys. There is considerable talk in the East, 
however, of a shut down there. Itis proposed to make a general 
movement against the coke producers by the shut down, and force 
them to accept lower prices. The coke men have proposed a sliding 
scale based on the price of iron, but this is not satisfactory to the 
Eastern furnace men. ‘There are some serious phases about the ques- 
tion, but the generally good outlook for business promises that all 
signs of trouble will vanish in an era of prosperity b2fore midsummer. 
The financial situation sti'l coutinues to be a matter of some anxiety. 
Secretary Windom is authority for the statement that the growing 
Treasury surplus cannot now be used in the purchase of four per cent. 
bonds, for the reason that it will be needed to meet pension payments, 
due next month, aggregating $25,000,000. The ayailable cash surplus 
is now $18,000,090, but by continued excess of receipts over expendit- 
ures will probably reach the required amount by the time indicated. 
Secretary Windom is of opinion that the business of the country will 
be improved by miking these pension payments monthly instead of 
quarterly, as at present, and he has made a recommendation to that 
effect to the proper Congressional committees. If this is done, he 
says, it will do away with the present necessity of keeping a large 
sum of money in the Treasury vaults for three months, when it might 
just as well be in the hands of the people entitled to it. On the en- 
couraging side of the picture may be mentioned our steady growth, 
especially in the South, the annual value of whose agricultural and 
manufactured products is now estimated at $2,000,000,000 a year. 
The market affords little that is not already known and 
the news of which has not long been discounted. The 
action of the combined Valley furnaces, for instance, 
that went out of blast last Saturday on schedule time, was well known 
these six weeks, and was anticipated in these columns that length of 
time. The results of this action, if any result is to come, will hardly 
materialize inside of sixty days, and some of the iron manufacturers 
put it at ninety days. The only certain achievement in connection 
with the whole operation is the financial benefit to accrue to the ore 
producers. The recent s2ason has been so wretchedly poor, that a 
good many consumers of ore have had to meet their paper with 
paper, thus compelling the dealers to carry them much longer than 
usual. Now, that the furnacemen are no longer under the daily ex- 
pense of coke, labor, and freights, they will be able to devote the 
receipts for their stocks of pig iron to the liquidation of their ore 
debts. It must be coafessed, however, that the outlook for these 
sales are still exceedingly slim, and the demand is so very slight, 
that sometime must necessarily elapse before much money can be 
realized on the stocks of iron now in the various furnace yards. 
While there appears to be no particular reason for the falling off in 
the consumption of pig iron, it is a noteworthy fact that in nearly 
every case of serious shrinkage in manufacture there is a corres- 
ponding shrinkage inconsumption. Little sales continue to be made 
from day to day, so small in volume as hardly to warrant the mention, 
and at prices belowthe cost of production. Regarding the new Cuban 
ores recently developed by Cleveland interests, it is learned that the 
ore in sight is almost unlimited in quantity. The ore isa high grade 
article, said to show 68 per cent. in iron, and running about .o20 in 
phos. A line of railway, some four milesin length, has been con- 
structed, connecting the mines with the seaboard, and the docks 
have been so nearly completed that shipments are expected to be 
made this coming season. The output, it is reported, will be about 
one thousand tons a day from the start, and will be increased as the 
market will warrant. While the chances are against the use of this 
ore west of the Allegheny mountai: s, the probability is not excluded 
of its coming into competition with Lake Superior ores as far west 
as Pittsburgh, and its presence will certainly operate against the 
shipment of Lake Superior ores east of the mountains, which has 
been the aim of some producers for the past few years. 
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Teas Iron Traps Review. 








SOME INTERESTING BOILER EXPERIMENTS. 

About seven years ago, an old and experienced engineer and 
boiler inspector contributed to Zhe Jron Trade Review an article in 
which he contended, contrary to all apparent precedents and the 
almost universal belief of steam-users, that there was no danger of 
explosion from supplying a red-hot boiler with cold water. The 
article awakened wide-spread discussion and much criticism from 
those who still held to the old theory, but the writer of the article 
valiantly held his ground, and ended by offering to take his seat on 
the safety valve of any boiler while the experiment was being tried. 
The offer was never accepted. 

Now comes that able, experienced and universally respected 
body, the Manchester (England) Steam Users’ Association, and, as 
the result of a series of carefully conducted experiments, fully sus- 
tain the position assumed by our correspondent in every particular. 
We have not space to go into detail regarding all of the experiments 
in question, but condense, from a contemporary, an account of the 
most important of them. Each crown was fitted with three fusible 
gauges, one being a disk of zinc six inches in diameter, secured with 
three set screws, and the other two being plain plugs % inch in 
diameter, one of tin, the other of lead. In addition, a lead strip 
about 114 inches wide and 1-16 inch thick was bound across the 
middle of each belt of plating, so as to afford an indication of the 
extent to which the overheating extended longitudinally along the 
crown of each tube. The fires were worked up to a brisk condition, 
the safety valves were loaded to twenty-five pounds, but with the 
water level with the crowns, the pressure rose to thirty pounds, both 
valves blowing freely. The first sign of overheating was at the end 
of eighteen minutes, when the lead plug on the left-hand furnace 
fused. In three more minutes, the tin plug gave way, and in two 
and a half minutes more the zinc disk on the other furnace melted, 
the water level at this time being 354 inches below the crown of the 
tubes. At this moment the feed water was showered on the crown 
through a pipe laid directly over it. No increase of steam pressure 
was noted; on the contrary, it steadily declined, proving that, under 
the usual conditions of working, there is no sudden rise of pressure 
due to the entrance of water in an overheated boiler that is short of 
water. 





AFTER NATURAL GAS, WHAT ? 

Vehement denials of local papers to the contrary notwithstand- 
ing, the reign of natural gas is hastening toa close. Western Penn- 
sylvania, Southeastern and Northwestern Ohio and Indiana are slowly 
but surely approaching the beginning of the end, and the question 
is no longer, Will the supply fail? but, When will it fail? The sta- 
tistical history of the rise of the natural gas industry is exceedingly 
instructive, especially so, since it is now believed to have reached 
“high-water mark.’’ No data have ever been collected regarding 
the amount of natural gas consumed, but an approximate idea of the 
marvelous changes wrought by the introduction of nature’s fuel may 
be obtained from a close estimate of the amount and value of coal 
displaced by natural gas. These figures are at hand for 1885, 1886, 
1887 and 1888, and are well worthy preservation. 

Of course, Pennsylvania leads, as she does in everything else 
industrial. In 1885 it was estimated that, in that State, 3,000,000 net 
tons of coal valued at $4,500,000 were so displaced. Ia 1886, 6,000,- 
000 tons valued at $9,000,000 were displaced. In 1887, the aggregate 
rose to $8,883,000 tons, valued at $13.749 500, while in 1888, the 
amount reached 12,433.830 tons, valued at $19,281.375. Ohio is the 
next in importance, reporting 50,090 tons worth $100,000, displaced 
in 1885; 200,000 tons worth $400,000, in 1886; 500,000 tons valued at 
$1,000,000, in 1887, and 750,000 tens worth $1,500,000 in 1888. The 
detailed figures for 1888 are as follows: 











Coal d'splaced. Value. 
Short tcns. 

Pennsylvania: _ 
San IDE © DUT. nos cacaunnbneeennnsanababedeinedonnensiietendbunnans ceashensieaiaaehenion 7.302,709 $ 0 223.780 
SUROe OF ERE VAT OI DUBE P ECR sc cckeers cohsnses avccdetes acce scdssceccnssctahinnte 2,447,232 3,070,995 
Wesiern Pennsylvania, outside Pittsburgh district........ seseeee 2,093,500 5 3°7 600 
Ohio... ; 752.c02 1,500,000 
New Y ork 12 ,000 23 50? 
West Virginia , fo ©o 120.000 
Ind a ia.. cee 660 «00 1,32000 
Elscwiee 25 000 75 000 
Total 14,362,830 $22,629,875 


The totals for 1885 are: Coal displaced, 3.131,600 tons valued at 
$4,857,200; for 1886, 6.453009 tons valued at $10,012,000; for 1887, 
9,859,000 tons valued at $15,817,500. 

The figures for 1889 and 189) have not come under our observa- 
tion, but it is safe to say that they will show a falling off. 





WHAT WILL BE THE IRON ORE OUTPUT OF 1801? 
Will the product of 1890 mark “high tide” in the history of the 


put of 1891 will fall considerably below that of the year just closed. 
For the shipping season of 1890 the shipments from Lake Superior 
ports aggregated 8,143,146 tons. The rail shipments are estimated at 
750,000 tons, making the total output of the mines 8,893,146 tons. 
That this enormous aggregate will be even approached in 1891 seems 
extremely improbable. Nothing in the present aspect of the market 
points to such athing. With the blowing out of 16 furnaces in the 
Mahoning and Shenango valleys, having an annual capacity of 990,- 
ooo tons of pig iron, and with the wholesale laying off ot iron miners, in 
some instances reaching 75 per cent. of the regular force employed, 
there is every reason to believe that this year will witness a marked 
falling off in production. And this is both wise and business-like. 
That there was a heavy overproduction in 1890 everybody knows, and 
that restriction is now the true policy is only too evident. The 
business of mining and marketing iron ore should never have degen- 
erated into a mere race for the largest production, as it seems to have 
done in some quarters, but should be regulated by the all-prevailing 
laws of demand and supply. Prices, too, will have to seek a more 
normal level, and the whole business put on a more steady and en- 
during basis. We are aware that it ‘is very easy to preach homilies 
to the trade, but there is nothing like stern facts to enforce much- 
needed lessons. 





THE LEGALITY OF ‘* COMBINES.” 

Colonel A. L. Conger, to whose active management the late 
American Harvester Company owed its existence, is reported as say- 
ing, concerning the reason for the dissolution of the company : 

All that we did and our reasons for it are stated in that resolution which 
we adopted. It is simply this: We went into this project in good faitb, 
expecting to perfect an organization that would be for the mutual interest of 
the manufacturer and the farmer and everybody whose interests had anything 
to do with it. But when we got ready to proceed to business and place our 
bonds, we met those legal embarrassments which naturally surround any 
organization of this kind under existing laws. There is no use denying the 
fact we had made some mistakes in our organization, that is to say, we found 
that the laws in some States, and the laws passed in opposition to such organ- 
izations by Congress, made a serious embarrassment to our proceeding. 
Undoubtedly, it would have endangered the investments that were carried 
into the company. We felt that all interests would be best protected by with- 
drawing and continuing the separate interests as they now are. We intended 
to make an organization that would be beyond criticism. We sought to avoid 
the features of the trust. We could not do justice to the various interests 
without a large amount of money, which we found we could not get on 
account of the legal objections. 

It is not strange to learn, therefore, that there is no present 
intention of reorganizing the trust, and that several other contem- 
plated ‘‘combines” have gone glimmering. The organizers of the 
harvester company are to be credited with honesty of purpose in the 
first instance, and are to be commended for promptly dropping the 
scheme upon discovering that it was open to legal objections. What 
effect this action will have upon similar organizations already in 
existence remains to be seen. 





DEsPITE the assertion of the Chattanooga 7vadesman that the 
bill to abolish pig iron warrant speculation in Great Britain had been 
dropped, we find that it is not only again pending, but that it is 
attracting a great deal of attention among all the large commercial 
bodies of the United Kingdom The bill in question was only with- 
drawn from Parliament on account of the lateness of the session, and 
has now been re-introduced, and is being earnestly backed by such 
men as Mr. W. G. Ainslie, M. P., representing the iron trade of the 
Northwest of England; Mr. B. Hingley, M. P., Chairman of the 
South Staffordshire Iron Trade, and Mr. Isaac Wilson, M. P., repre- 
senting the Cleveland district. The second re.ding is fixed for March 
6th, and in the meantime the subject is to be brought up for discus- 
sion at the annual meeting of the Associated Chambers of Commerce. 
The present bill may not be sufficient to reach the end in view, but 
the need of some such legislation is universally conceded. 





CLEVELAND was the first city in the United States to complete 
its manufacturing census of 1890. 





TuE New Year’s edition of Zhe /ron Trade Review, the well-known Cleve- 
land publication, is a fine specimen of art, and a monument to the enterprise 
and ingenuity of those who planned and issued the beautiful numter. Its 
typography is clear, and the matter contained in its columns is interesti: g 
alike to iron men and the public in general. Among the excellent produc- 
tions adorning its pages is one il'ustrating the plan for the proposed Exposi- 
tion building at Lake View Park in Cleveland. In variety of illustrations and 
excellence of reading matter, it is certainly a most creditable production.— 
[Ravenna (O.) Democratic Press. 





THE special edition of the Cleveland /ron Trade Review is well deserving 
of mention. It is 84 pages quarto, profusely illustrated, and has an illuminated 





Lake Superior iron mines? One thing seems certain: that the out- 


cover.—[Coal Trade Journal, New York. 
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THE BRITISH STEEL TRADE IN 1890. 





Though the two great branches of the steel trade have had very different 
shares in the undoubted revival which has been known in the metal trades in 
the whole of the year 1890, there has been a fair amount of activity in both. 
The year. began with a very full demand for steel plates for shipbuilding pur- 
poses, and this has continued during the whole of the year, but not to the 
sameextent. There have been two or three months o* dullness in the demand, 
but the end of the year sees a demand that is nearly at its best, and, taking 
the year as a whole, it has been one of full demand for open-hearth steel. In 
the demand for Bessemer steel there has been much more variation, and there 
has been over the year, as a whole, a dullness inthe demand. Some mills have 
had full work, but at others there have been scarcely orders enough to keep 
the mills going, and other work than rails has been needed to give full employ- 
ment. And in the face of the great activity on all our great lines of railways, 
this would at the first be surprising if it were not that it is well known that a 
large portion of the rails made are for extensions of railways rather than for 
repairs. It is true thatthe proportion needed for repairs of the lines increases 
yearly. both with the enlargement of the length of line and with the increase 
in the weight and speed of the trains that pass overit. The exports of steel 
rails have been fairly good, though less than in some years, and the home de- 
mand has been tolerably large for purposes of replacement, but not for new 
lines. Under these circumstances, the steel trade has had a moderately brisk 
year when both the chief branches of the trade are looked at together from 
this standpoint. 

One fact is strikingly evident, and that is the continuation of the increase 
in the tonnage of steel plates used in shipbuilding. Inthe long lists of launches 
of vessels, which have just been published, this fea’ure is marked, for there 
are many of the largest of the building firms whose tonnage has all been built 
of steel, and over the whole of the tonnage, the proportion of iron ships is not 
only small, but it is decreasing. Tnis means that the shipowners prefer the 
steel-built ships to those of iron, and it pvints to the fact that the quantity of 
steel plates made probab'y shows a further increase, though the tonnage of the 
vessels built in the year is slightly less than that in the past year. And though 
the demand for new vessels is not quite what it was, there is still work in hand 
which will give work to the mills tor months to come, in which period it may 
be fairly expected that further orders will be booked. But the dullness in ship- 
ping, and the fact that many steamships are laid idle now, lead to the beliet 
that the rush of activity in the steel plate trade cannot be expected to continne 
at its fuli extent very much longer. A decline in demand would soon affect 
the price of plates, for the facilities of production are very great, and the com- 
petition would be more severe for such orders as were in the market. Some 
of the greatest of the works seem to be preparing for this by the laying down 
of milis tor the use of the raw steel—angle mills, etc.—in the place of plates. 
Generally speaking, the output of p.ates is not so excessive in steel as it was 
in iron when the last period of dullness set in in shipbu lding, and therefore it 
can scarcely be expecied that the fall will be somarked. But it is not improb- 
able that the demand may be less and that the range of prices of steel pl tes 
muy be lower than it has been on the average in the past year. In that time, 
he uaute iron has been at a moderate: price, and the price of steel plates has 
becn, on the average, sufficient to allow of a fair profit to the producing firms 
generaily, whilst there are makers who are favorab:y situated, aud whose profi s 
are known by the balance-sheets to have been extremely large fur the yea: 
under cou: ideration. 

The Bessemer steel trade has not been so active in the year, but a numbe, 
of the mills have had orders to keep them in full work, and the prices, remem- 
bering the low aversge ot pig iron, have not been very low, though the ten- 
dency has been downwards. The railway companies seem, in the latter part of 
the year, to have been larger buyers, and their orders for next year are ex- 
pected to be more considerable still. Tne demand fur Bessemer steel rails has 
now more than taken the posi ion of the old iron rails, for the demand is larger 
than it was, because of the extension of the line, and because of the larger 
export of rails o1 late years. The export branch of the rail trade is one which 
is most important, but the future of which is extremely difficult to forecast. 
Iu the manufacture in this country there has been a very general adoption of 
machinery to such an extent that the employment of hand labor is limited, 
whilst in many parts of the Contineat labor has been at very low rates, and 
there has not been so large a use of machinery, but the labor movement abroad 
is forcing up its cost, and it is possible that British rails may be sent in larger 
quantities to some part of the Continent. 

In both branches of the steel trede there have been alterations in the year 
in the relative production of the great districts. In steel plates, the closing of 
works in Wales must have reduced the output of the principality, but the pro- 
duction in the northeast of England has been increased, not only by the fuller 
working, but also because more works have been in operation this year. It is 
quite probable that the production of that district may be amongst the highest 
for the year, if not the highest. Oa the other hand, in Bessemer steel, the ont 
put seems to have increased in the Furness and West Cumberland district; and 
the facility that there is there for cheap production and shipment to the far 
West is great. And itis possible that we shall have to look to other than Eu- 
ropean buyers for orders for steel rails for great extensions of line, though 
there may be orders for replacement obtainable on the Continent. Before tlhe 
trade, however, there sre the possibilities of alterations of tariff, and hence the 
future is comparatively clouded, and all that can be said is that the needs of 
cheap production are even greater than ever. We have enlarged our produc- 
tion both of Siemens and Bessemer steel of late years; in 1879, we produced 
only 1,200,000 tons of ingots of the two kinds, but in 1889 we produced no less 
than 3 500,000 tons. The open hearth steel trade is chie fly one for home use; 
that for Bessemer steel is largely for export. For both, cheap production is 
essential, and the probability is that during the new year there will be cheaper 
coal, and that in other ways we shall have cheaper output, though sometimes 


it is seen that orders are kept back in a falling market.—/[Colliery Guardian, 
London. 


CRITICISM IN ARMOR PLATE MANUFACTURE AND TESTS 








In response to an inquiry concerning same, a prominent French engineer 
and metallurgist has written the American Manufacturer the following 
criticism on the comparative trial of armor plate at Annapolis: 

Before the recent trials made in the United States—trials to which inter- 
ested parties have perhaps given too much prominence—we all knew in 
France, and a long time ago, that by adding a small quantity of copper, or 
about 3 per cent. of nickel in the steel for ship plating, was a good thing, and 
if every one did not do it it is because there was no need of it to reach the 
conditions of trial imposed by the specifications, such conditions being, how- 
ever, harder in France than in England. 

The victory of le Creusot did not surprise any one at the trials of Annapo- 
lis— 

Ist Because nickel really improves metal. 

2d. Because the French plates are generally better than the English plates, 

3d. Because the French works possess more than the English works the 
art of taking special and unusual care when the question is to make a trial 
plate, outside of the common manufacture. 

The delicate products, based upon the study of the molecular changes, are 
difficult to be understood in England, and I have had much trouble to teach 
their engineers the manufacture of chrome steel shells. 

In a general way, the plates of English make are notas good and less regu- 
lar than the French plates. This is owing to the fact that the English do not 
temper their plates; they seek to reach the desired hardness to prevent pene- 
tration by the composition of the steel itself, which is high in carbon with 
them, I per cent. and more. 

In France, on the contrary, plates are made softer, viz.: lower in carbon, 
and the desired hardness is reached by atempering, oftentimes followed by 
annealing. This operation, while it hardens the metal, makes it homogeneous 
in grain and obliterates the unequal tension arising from forge work and 
numerous reheatings. 

The English, therefore, are on the wrong road; they will get out of it, and 
would have done so long ago if their specifications did not contain the par- 
ticularly favorable condition that their plates are to be fired against sur- 
rounded by a strong iron frame, which conceals their brittleness. The French 
formula, with reason, prescribes a tempering, but there is but one national 
temper, the only one sure and regular, viz.: tempering in a molten metal. Such 
a bath possesses a great conductivity, and does not produce vapors interfering 
with calorific transmission. 

From all this may be seen that if nickel steel as well as copper steel give 
an improved metal, it is only one step forward, and the best make will belong 
to him who will temper this metal. 

This process is now much sppreciated by many engineers and officers here. 

Greece has just required this treatment for her last three steel-plated 
ships ordered by her government. 

In the United States it is not yet applied, but several works have recog- 
nized its importance. 





Ohio | sstitute of Mining Engineers. 

The e’eventh annual meeting of the Oaiv Inst tute of Mining Engineers 
will be held at Lyndon Hall, sou h-east corner of Fourth and Long Srreets, 
Columbus, O, beginning January 221, 1891. Followingis the program: Thurs- 
day, January 22d, 7:00 P.- M.—Annual address of the President, Hon. Anthony 
Howells, Massillon, O; report of Secretary and Tre*surer, Hon. R. M. Hazel- 
tine, Columbus, O; “ Municipal Corporations and Natural Gas Supplies,” 
Prof. Edward Orton, State Geologist, Columbus, O.; miscellaneous busir ess, 
Friday. January 231, 9:00 A. M—* The Ores and Minerals of Virginia, Exhibit- 
ing Soecimens,” J A. Ede, M. E, Jackson, O; “ Blast Furnace Tar and Am- 
monia,” Prof. N. W. Lord. O S. U.; “ Management of Men in Mines,” Wm. 
Hibbs, M E, Linton, J-ff. Co.,O0.; “ Mine Explosions in England and Wales, 
and Number of Lives Lost,” Capt. J L. Morris, Coshocton,O. The afternoon 
will be devoted to the visiting of the different manufactories of mining ma- 
cninery, including The Jeffrey Manufacturing Co., The Minot Electrical Co., 
The Lechner Electrical Mining & Machine Co. 7:00 P. M—Election of offi- 
cers for the ensuing year; “ Difference Between Mining Coal and Iron Ore,” 
P. F. Schmidt, Post Boy, O; “Mine Ventilation as taught in the School of 
Mines O.S U.,” Prof. F. W. Speer; ‘The Lower Coal Measures on the West 
Virginia side of the Ohio, Big Sandy and Twelve Pole Rivers,” Hon. Andrew 
Roy, Mining Geologist, Glen Roy, O. 





Experiments on the Strength of Steel. 

A number of experiments were recently made in Germany on the altera- 
tion of strength of three different qualities of steel with the temperature. 
The specimens were prepared (1) from a 26 ton steel; (2) from 27-ton steel ; 
and (3) from a 31-ton steel. The hardening matter was as nearly as possible 
pure carbon in every case. The temperature employed ranged from —20° C. 
up to 600°C. The results proved that, starting from the lowest temperature, 
the strength and percentage elongation of the test-pieces diminished together 
till a temperature of between 200° and 300° C., after which it rose to a maxi 
mum at about 300° C., and then fell continuously up to 620°, the highest tem- 
perature at which the specimens were tested. At 300° the maximum load on 
the specimen was 34 per cent. greater than that when the bar was tested at 
ordinary temperature, in the case of the 26-ton steel; 27 per cent. greater in 
the case of the 27-ton steel, and 25 per cent. greater in the case of the 31-ton 
metal. 





PITTSBURGH district miners are opposed to the introduction of mining 
machinery. 
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MILLIONS IN THE PITTSBURGH IRON AND STEEL MILLS. 





A carefully collated and prepared statement of the output of iron and 
steel in Pittsburgh and vicinity, for this year, has been made by Nick Dale, for 
the Pittsburgh Dispatch. Mr. Dale isso confident that his premises and con- 
clusions are correct that he declares they can not and will not be truthfully 
denied by any one conversant with the facts. His statement follows: 

The finished output of iron and steel in the Pittsburgh district for the 
year 1890 was simply enormous, and has never been surpassed in the history 
of the trade. In the tonnage of the last two years there was little difference, 
so far as the finished amouat was concerned. The main drawback was in the 
scarcity of gas, which was nearly altogether in the last six months of 1889 and 
this year. 

There was no lost time with labor troubles, and very little delay for 
repairs. The scarcity of gas restricted the output of puddled iron at least 50,- 
ooo tons, and the finished product at least 100,000 tons, but nevertheless the 
amount of muck iron made is considerably more than in 1889. Ia nearly a 
dozen mills there is hardly any difference in the raw and finished output, but 
the profit that the manufacturers made in proportion was by no means as great 
as the volume and the outlook at the present time. 

The demand in the year 1890 could not have been any better, but the gains 
that some few firms had to content themselves with have seldom, if ever, been 
any less. Itis not often that some raw material commands a better price than 
some of the finished grades, but that been the case during the greatest part of 
the year. 

The manufacture of iron and steel is like any other branch of business. 
During the most flourishiug periods of trade there are always some who get 
despondent. This was seen by the owners of the Saw Mill Run Mill, when 
they leased their works to the Oliver Iron & Steel Co. It is sometimes aston- 
ishing to the general public when they hear that a firm has a profit of $100,000 
or $1,000,000 a year. Even the iron workers are the most surprised, and of the 
latter, 99 per cent. do not know the cost of making a ton of iron or steel, or the 
amount necessary to operate an iron or steel plant, not including even the 
risks and losses, of which some are unavoidable. The expense to run the 
smallest mill in Pittsburgh,in which not aton of iron has been finished in 
three years, is now about §1 000 a day, and from this the profit is less than $200. 

The Pennsylvania Forge turned out,in 1890, 8000 tons of muck iron, 
which was all sold, and on which there was a profit of $24,000. Chess, Cook 
& Co.is next. They turned out 9600 tons of muck iron, of which 5 000 tons 
were sold, and the rest was consumed in their factory. Their profit was $45,- 
ooo, The Clinton mill turned out 8500 tons of muck bars; about 2,000 tons 
were sold, the rest was finished on a small profit, which was $35,000, Then 
comes the Pittsburgh Forge & Iron Works. With but one exception, there is 
not another mill of its size in Pittsburgh where the profit has been any less. 
The entire output is all kinds of railway stock supplies, excepting car wheels. 
In this branch of business the opposition has been very great in the last eight 
years. Nearly all the leading railroads and some of the car building com- 
panies, such asthe Pullman Palace Co., make their own stock from raw material 
largely made here. They produced 18,000 tons of muck iron, and the finished 
output was 20,000 tons, on which there was a profit of not more than $50,000, 

Next is a statement of firms that make nothing but pipe iron, and are not 
connected with pipe mills. The Elba Iron Works produced 14,000 tons of 
muck bar, and the same amount was finished, on which the profit was $65,000. 
The output from the Keystone was 16,000 tons of muck bar, and finished 
20,000 tons, on which was a profit of $100,000. The product from the Millvale 
mill was 10,500 tons of muck iron and 20,000 tons of iron and steel skelp. 
The profit on this was $140,000. The Republic Iron Works turned out 29 500 
tons of puddled iron and 35,000 tons were finished, and on this the profit was 
$175,000. Then comes the Vesuvius mill of Moorhead Brothers & Co., at 
Sharpsburg, with 15.500 tons of muck bars and 27,000 tons finished. The 
inconvenience, owing to the scarcity of gas, was rather greater here than in 
any other mill in the district. The raw output was about 2,000 tons less than 
it otherwise would have been, and the finished amount was over 6,000 tons 
below that of last year, and the profit, which was very small, did not reach 
above $100,000. 

Commencing with anumber of firms makfng different grades, is the 
Soho mill, of Moorhead, McCleane & Co. It turned out 15000 tons of muck 
bars, and finished 30,000 tons of iron and steel, which consisted of pipe iron 
and heavy boiler plates, but the leading make of this firm is black and gal- 
vanized sheet iron. The annual expense for acid in the galvanizing depart- 
ment is alone more than $20,000, and their profit was $450000. The Sligo mill 
produced 14,500 tons of raw, and 17,000 tons of finished iron, of which the 
bulk was heavy plates, and on which the profit was $100,000. 

Over in Allegheny, Lindsay & McCutcheon turned out 20,000 tons of muck 
bars. Of this, 12,000 tons were finished into all kinds of the lighter grades, 
and the rest was sold; the profit was $100,000. The next is the Pittburgh 
Iron Works, of J. Painter, Sons & Co. Perhaps never in the history of this 
firm did its mill turn out any more than in this year. The amount of muck 
iron made was 37,000 tons, which was nearly 9,coo tons more than last year. 
And the amount finished, which was all light iron, was 40,000; their profit was 
$200,000. Then comes the Sable mill, of Zug & Co., which is the leading one 
in the city, making largely common iron. The output was 21,000 tons of raw 
and 24,000 tons of finished iron, and the profit of this was $144,000. Now 
comes the smallest mill in Pittsburgh, making a raw and finished product, the 
Kensington, of Lloyd, Sons & Co, that turned out 10,000 tons of muck bar, 
and finished 10,000, which is among the leading grades in the market. Their 
profit was $150,000. At the Solar Iron & Steel Works, of William Clark & Co., 
the output was 14 000 tons of muck bar, and 17,000 tons of iron and steel were 

finished at a profit of $100,000. 

Next is a list of firms whose profit is from $250,000 upward. The Wayne 
iron and steel firm of Brown & Co. turned ot 13,000 tons of muck bars, and 


finished 16.000 tons of all kinds of fine steel and iron. Their profit was 
$300,000, There is the steel firm of Howe, Brown & Co. It made 5,000 tons of 
dephosphorized puddled iron, and finished 10,000 tons of different grades of 
light and heavy fice steel, of which the most is not surpassed by very many 
in this country. Their profit was $400,000. Shoenberger & Co. turned out 
13 600 tons of muck bar and finished 35,000 tons of iron and steel, on which 
their profit was $750,000. Singer, Nimick & Co. made 3,000 tons of dephor- 
ized muck iron, and finished 25000 tons of fine steel,on which they had 
a profit of $500,000. 

The next is a statement of two wrought iron pipe firms who make about 
two-thirds of their own skelp iron. There is no branch in any part of the 
iron business in which there is a greater profit than in iron pipe. Spang, 
Chalfant & Co. made 13,700 tons of muck bar and turned out 20000 tons of 
iron and steel pipe, on which their profit was $800,000. This does not include 
the company store, in which the annual sales amount to $175,000. 

Then come A. M. Byers & Co. They turned out 15000 tons of muck bar 
and besides bought muck and ske!p iron, and turned out 25 000 tons of pipe, 
which ranges from one-eighth of an inch to six inches in diameter. In con- 
nection with the pipe mill is also a galvanizing department. The profit to 
this firm was $900,000. A very important feature in connection herewith is 
that in the last eight years there has been very little difference in the amount 
turned out in this mill. It is known as the most active in the city, and yet 
the firm is in the market all the time buying muck bar and pipe iron. 

Now comes four of Pittsburgh’s largest firms, which are not equalled in 
the United States, and of which one is now not surpassed in the known world, 
The first of these is Park Brothers & Co., of the Black Diamond Steel Works. 
They made 13500 tons of muck bar and finished 70000 tons of steel of all 
kinds, on which their profit wrs $2 000000. The second of these is the Oliver 
Iron & Steel Co. This firm, in its three rolling mills, turned out 51,000 tons 
of muckiron. But thatis not all. It leased the Eagle Iron Works, which 
turned out 6,420 tons in this year, but only 4 200 tons since this firm had pos- 
session of it, and the finished output reached 100,000 tons of iron and steel, 
About 15000 tons of old nails were reworked, and raw steel was made in the 
firm’s Clapp-Griffith converter. The firm also bought a great deal of muck 
iron. It’s profit, which is rather low, is $1,509,000, 

The great success of this firm is paying its large indebtedness during a 
most critical period of the iron and steel business shows plainly what profit 
there is, or was, in the iron and steel trade. In the years that the firm cleared 
and paid over a million and a half, with interest, it made 50,000 tons; in the 
year 1887 it reached 70,000 tons ; in 1888, 90,0c0 tons were finished, making in 
all 210,000 tons, from which the debts were paid. The amount finished last 
last year is about the same asinthis. Jones & Laughlins, of the American 
Iron Works, come next. Fifty thousand tons of muck bar were turned out 
here, and the amount of iron and steel furnished reached 120,000 tons. The 
profit was $2,400,000, But this does not include the gain in the firm’s 
mammoth store, in which the sales annually amount to fully f$500000, The 
fourth concern, which now leads the world, is that of Carnegie Brothers ard 
Carnegie, Phipps & Co. In their two Pittsburgh mills, where there are 82 
puddling furnaces, the output of muck iron was 41,000 tons, which was pro- 
bably about 1,000 tons less than Jast year. But the finished output this year 
was greaterthan ever. It reached 550,000 tons, which is more than one-third 
of the entire amount made in Allegheny county, exclusive of Chartiers and 
McKeesport. Their profit was fully $5,000,000, 

This firm has almost no profitin its mill at Twenty-ninth street. With 
the improvements that were made in the last four years, and of which some 
are now in progress, the plant is worth at least $1 000 000, the lawful interest 
on which would be $60 000 a year. The finished output for this year will only 
go a little over 30,000 tons, on which the profit of nearly one-half, such as rai!- 
way car supplies, cannot be placed above $2aton. The cost to make a ton is 
not less than $20, with the average cost of Bzssemer and mill metal at $16 50, 
and the selling price of the various finished grades is oftener below than above 
two cents a pound. 

These firms all make puddled iron, excepting those in the two places stated 
above. The total therein shows 500,100 tons of muck iron. Last year this 
amount reached 472,800 tons, a difference of 27 300 more tons for this year, in 
which these firms finished 1 263,000 tons of iron and steel. 

The last statement is the amount made by firms who make no puddled 
iron, and all excepting one manufacture steel only. The Linden Steel Works 
turned out 20,000 tons, on which the profit was $400.00. The Crescent Steel 
Works, of Miller, Metcalf, Parkin & Co, which has always been known to turn 
out the best and finest steel in the world, finished 15 000 tons, on which the 
profit was $500,000. The amount finished in La Belle Steel Mill was 7,500tons, 
on which there was a profit of $150,000. The Spang Steel & Iron Works never 
surpassed its record of this year. The output was 30,0c0 tons, on which there 
was a profit of $600,0co, The Glendon Spike Works, of Dilwortk, Porter & Co., 
turned out 25,000 tons of railroad spikes, with a profit of $125,000. 

Now comes a statement of two pipe mills, for which every ton of pipe iron 
has to be bought. The Pittsburgh Tube Works turned out 15.000 tons, on 
which there was a profit of $450,000, The Pennsylvania Tube Works made 70,- 
ooo tons, and its profit was very near $2,000,000; making a grand total of 1,438,- 
500 tons. 





THE substitution of crude petroleum for coal as a fuel under boilers has 
long been an actual fact in the West,in many large works where a great deal 
of power is required—notably in the instance of the South Chicago works of 
the Illinois Steel Co. The idea is a new one in the East, and an attempt to 
discard coal in favor of petroleum, which is now beirg made in the Massa- 
chusetts mills, is described by our exchanges with all the detail usual in the 
case of revolutionary innovations. If the experiments prove successful, it is 
said that the Standard Oil Co will pipe oiltothe Lowe!], Manchester and other 
city cotton mills, thus bringing the reign of smutty King Coal to an inglori- 








ous end in those districts.—[American Artisan. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 


MARQUETTE RANGE. 

For the season just closed, the Lake Superior shipped 318,321 gross tons 
of ore, 31,088 tons of which were all-rail. This brings the total shipments of 
the mine to date up to 5,042,461 tons, at the top of the heap of all mines in 
the country. Of course, the mine has been in operation 37 years, but for 
many years in its earlier life it was wrought in a primitive manner, as it was 
without the improved appliances that have resulted within a very few years 
past. That it has sent out so many millions and that the shipments of the 
past season outstrip, by 15 412 gross tons, the product of any single season in 
the past, is pretty good proof that the ‘old reliable” is in very good health. 
The management is one that does not believe in crowding, but is content to 
keep on in a conservative manner. ‘here is no doubt but that they could 
have largely increased the above figures had they been so disposed.—[Iron Ore. 


GOGEBIC RANGE, 


It is said that a dividend of $10 a share will soon be declared on the stock 
of the Ashland mine. The mine has been one of the largest shippers of the 
Gogebic range during the season, and its output amounted to nearly 400,000 
tons. The stock was recently as high as $52, and is now quoted at about $58. 
—([Florence Mining News. 

The Brotherton has a large stockpile of probably 12,000 tons, and is 
shipping a number of cars south every day by all-rail. The Brotherton is in 
first-class condition, and, if the market is favorable, will make a brilliant 
record next year. Considerable new machinery has been put in and the 
finishing touches on a large boiler are being made. The shafts extend from 
the east to the west of the property and all are hoisting ore.—[Florence Min- 
ing News. 

At the Sunday Lake, work is progressing rapidly. Over 11,000 tons of ore 
in stock, and hoisting 400 tons every day, and the oreis as pretty a Bessemer 
as was ever raised from amine. Taoevein here is widsning out as depth is 
attained, and the Sunday Lakeis bound to make a fine property.—[Florence 
Mining News. 

VERMILION AND MESABA RANGES. 


The Union Iron Co., in which the large vessel builder, Quayle, the Cleve- 
land Wilsons, and Mr. Me2gius, of D1iluth, are interested, at their late meeting 
in Cleveland, decided to put crews to work at once in developing their prop- 
erty in section 30, 63 11, known as the McDonald claim. It is very rich in iron, 
and one of the leading mines on the range will, it is expected, be developed. 
—[Daluth Herald. 

M. A. Bradley, of Cleveland, and Capt. Ward, of Iron Mountain, Mich., 
made a trip to the Mesaba a few days ago, and are now negotiating with John 
McKinley and Horace Williston for lauds adjoining the Stone mine on the 
west, in section 18, 59-14. They will either purchase or lease this property and, 
in either event, will develop it at once.—[Daluth Herald. 

Iron men are very sanguine of a movement in iron properties, this Spring, 
says the Duluth Hera/d, which has been unequaled heretofore in the history 
of either the Mesaba or Vermilion ranges. A large number of rich Cleveland 
men and Pennsylvania men are becoming interested in the Mesaba range, and 
there is more inquiry for iron properties than there has been for several years. 
There have also been more developments made in Mesaba property, owing to 
the public attention which has been lately called to its richness, than there 
has ever been before. 

MENOMINEE RANGE. 


Work at the Florence is being energetically pushed, notwithstanding the 
chaotic state of the iron market, and the non-payment of arrearages in wages. 
Two new lenses of ore have recently been struck, thus giving additional proof 
that this valuable m'ne possesses hundreds of thousands, if not millions, tons 
of ore within its confines. A diamond drill working from No. 7 shaft, ina 
northerly direction, struck ore at a distance of 140 feet and penetrated the 
metal 86 feet. Capt. Ball is now drilling toward the new find, the drift now 
being in some 78 feet. The diamond drill, recently operating at No. 4 shaft, 
struck a 58 foot lense of excellent ore 75 feet from the shaft, which will be 
opened up in the near future. The company is getting ready to put in a 
diamond drillin the swamp, nearly west of and only a few rods from the 
North-Western depot, in order to demonstrate the truth of the theory advanced 
long ago, that a body of ore exists in that vicinity. The boiler and drill will 
be ready for operation soon. If ore is found there, it would not be at all sur- 
prising if, at some future day, ore was found to be underneath the entire vil- 
lage of Florence. Stranger things than this have happened, notably the Lake 
Angeline find on the Marquette range. The management of the Florence are 
sinking No. 5 shaft from a seventh to an eighth level, and No. 7 from a fourth 
toa fifth level. For the past week or two only about an average of 300 tons 
of ore per day has been hoisted. Work at No. 4. which was suspended some 
time ago, in order to fill up the openings on the two upper levels, in proximity 
to No. 6, with sand from the surface above, has been resumed, and 690 to 700 
tons wili be hoisted daily. from now on. Considerable ore is already in stock. 
The setting up of the mammoth new compressor, at the old engine house, is 
nearly completed, and the huge piece of machinery will be ready for business 
in a very few days. This will greatly aid underground work, giving the mine 
much needed additional power for working its drills —[Florence Mining News. 

The Curry mine is making large stockpiles of ore. There is every reason 
to believe that this mine will eqial in product any mine of the Penn Co.’s 
group —[Norway Current. 

The Winter’s work at the Paint River has fairly begun. “B” shaft is 
being sunk, and is now 60 feet below the bottom level, and in ore, and the 
sinking is being pushed as fast as time and skill can doit. Ore is being 
hoisted from both “A” and“ B” shafts from the upper levels, the ore being 
taken from the pillars. These pillars will be so far taken out by Spring as to 





allow the surface drift and sand to reach the present bottom level.—[Norway 
Current. 

Messrs. Smith & Ray, of Milwaukee, have discontinued indefinitely all 
their exploratory workin this district. For a year or more exploring has 
been carried on in the Michigamme region, near the Mansfield property, the 
territory under operation being northwest quarter of the southwest quarter of 
section 17, and the southwest quarter of the northwest quarter of section 20, 
43-31, north and south of the Mansfield mine, respectively. No work has been 
done on the north description for several months past. Messrs. Smith & Ray 
will probably take up work again in the Spring.—[Diamond Dcill, Crystal 
Falls. 

The Hemlock mine, at Pickands, did not reduce its force with the advent 
of Winter, but will continue to develop the splendid property, to be in readi- 
ness to get in line with the other shippers when the new season opens. Dar- 
ing developmental work-a large stockpile has accumulated. The Hemlock 
mine is located near the center of the southwest quarter of section 4, 44 33 and 
the average width of the deposit so far shown is 30 feet. The ore has been 
found in its longitude about 630 feet, without encountering any terminus, 
The product is of a prime quality, the following being an average analysis, 
made by the company’s chemist: Matalic iron, 65 per cent.: phosphorus, 126- 
1,000ths.—[Diamond Drill, Crystal Falls. 

The shaft at the Tobin find is down roo feet, the greater distance in what 
now shows to be the foot wall, but which will eventually prove the hanging. 
The ground is ore, mixed with jasper. From the bottom of the shaft a cross- 
cut is going south to get the width. Atadepth of 63 feet the vein was cross- 
cut and was 27 feet wide. The present work will be continued until the width 
is determined, when a drift will be commenced and the length established 
Progress of work at this property is watched with considerable interest, from 
the fact that every analysis yet taken gives Bessemer returns, the average 
analytical returns being 68 80 in metallic iron and .037 in phosphorus, render- 
ing it an ore that will finda ready market anywhere and at any time. The 
location is the east half of the southeast quarter of section 30, 43-32, a little 
better than one mile southwest of this city.—[Diamond Drill, Crystal Falls. 





On the North Shore :— 

Mr. F. S. Wiley, of Port Arthur, in conversation with a Duluth Herald 
reporter, last week, gave some interesting information concerning projected 
new railroads in the vicinity of Port Arthur, which will open up new and rich 
iron ore fields. The Port Arthur, Duluth & Western Railroad has been built 
to Sand Lake, from which point the Oatario & Rainy Lake road will be pushed 
through one of the richest mining couutries in the world. Among other 
things he said: “It will tap the celebrated gold township in the Huronian 
formation, and will lay open all the treasure of the Aticokan range. The 
Ontario government has set off a bonus of $3,000 a mile for the construc- 
tion of this road, and the work will commence upon it in the Spring. 
The American syndicate, in which Messrs. Van Hyse, Pumpelly, Smythe 
and Merriam are interested, and who lately purchased a tract of 15,000 
acres of iron lands 25 miles west of Port Arthur, held a meeting recently . 
and decided to commence developing the property at once. The whole tract 
is adjacent to the Canadian Pacific road, and shipments can be made just as 
soon as the ore can be gotten out.” 

Mr. Wiley also said that nearly all of the richest mineral lands had been 
gobbled up by speculators in the Port Arthur district, and the Ontario legis- 
lature had come to the conclusion that something must be done. They are at 
present contemplating a bill something after the fashion of Minnesota’s min- 
eral land’s lease bill by virtue of which a royalty is charged and the party 
renting is obliged to do so much developing each year. Port Arthur has been 
aroused to the fact that she must bestir herself to become a great iron center, - 
and has voted a bonus of $15,000 for the building of ore docks, $20,000 for the 
building of a blast furnace, and a free site for the building of a silver smelter. 





A Recent Find of Iron Ore in Wayne County, New York :— 

A correspondent writes Zhe Jron Trade Review as follows: “ Two years 
ago, a well was drilled for gas at Wolcott, Wayne county, N. Y. Getting 
down about 140 feet, they struck a vein of iron ore. The man who drilled the 
well writes that he is willing to make an affidavit that the vein was at least 
seven feet in thickness. A year agoI went a mile north of this well, to the 
head of Port Bay, and found ore in the vein. I leased the flat land and the 
edges of the hills at the head of the bay. Last Fall I prospected and found 
ore in the vein from twelve to 16 inches in thickness. The surface is covered 
with slate or blue shale, from three to seven feet in depth, and not hard rock, 
I blasted out several places and found the quality of ore ran very even. It is 
a dark brown hematite, and will yield at least 55 per cent. iron, with a small 
per cent. of phosphorus. I then leased 200 acres.” 





The Smoke Problem. 

In Europe, the problem of smoke prevention has, of late, attracted con- 
siderable attention. In Saxony, a government appropriation of about $1,750 
has been made for practical tests of smoke preventing appliances, and at 
Vienna, a commission was recently appointed to investigate and report upon 
the subject. In England, also, various sums of money have been collected to 
defray expenses of investigation. The generally accepted opinion seems to 
be that domestic fireplaces are responsible for nearly as much of the smoke 
evil as factory chimneys. Fr. Siemens is quoted «s saying that absolute 
smoke prevention can be secured only by the universal use of gaseous fuel 
and central stations for the manufacture of the gas. 





Hon. EDWARD ATKINSON’s paper on “The Future Situs of the Principal 
Iron Production of the World” has been published in pamphlet form by the 
Manufacturers’ Record, of Baltimore; price, 25 cents per copy. 
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THE ALUMINUM AIR SHIP. 

The Pennington air ship, a description of which has been going the 
rounds o! the daily press for some months past, did not make its first trip 
from Mount Carmel, Ill., to St. Louis, Chicago and New York, on the Ist of 
January, as its projectors promised. At the last meeting of the board of direc- 
tors, held in Chicago, it is steted, however, that the condition of affairs of the 
company was so satisfactory that it was decided to add $5 000,000 of the $20,- 
000,000 paid up capital to the further extension of the plant. The stockhold 
ers are fully satisfied that the ship will make at least 200 miles per hour. The 
dimensions of the first of the ships to be constructed are given as follows: The 
buoyancy chamber will be 170 feet in length and 28 feet in diameter, with a 
lifting power of 5.500 pounds. The gas engine will weigh but 250 pounds, and 
will develop ico horse-power. The total weight of the ship will be 1,350 
pounds. It will accommodate 50 passengers, and the cost of the ship will be 
$3500. This slight cost is made possible by the fact that the company has its 
own process of making aluminum, of which the ships will be almost entirely 
constructed. 

The daily press has allowed these figures to pass without question, as it is 
not apt to trouble itself with arithmetical computations, but as engineers we 
are sufficiently interested in the projected ship to study the figures alittle, and 
derive some further information from them. 

The buoyancy chamber, 170 feet Jong and 28 feet in diameter, would have a 
superficial area of not less than 12,000 square feet. If we assume that the total 
weight of the ship, 1,350 pounds, is only that of the outside sheathing, allow- 
ing nothing for framework, machinery, or other inside structures or contents, 
then the weight of the sheathing is only about 0.11 pounds per square foot. 
As aluminum weighs about 134 pounds per square foot one inch thick, this 
would make the thickness of the sheathing only about 0.008 inch, or say No. 
33 Birmingham gauge. 

The cubic contents of the buoyancy chamber would be about 90 000 cubic 
feet It is probably to be filled with hydrogen gas, and the amount of the 
buoyancy can be easily calculated by assuming that the chamber is buoyed 











a'uminum constructions. They vanish into thin air when viewed, not from 
an engineer's standpoint, but from that of a Mount Carmel pr«jector. The 
air ship, as above described, is shown by arithmetic and by engineering calcu- 
lations to be an impossibility; but this only shows that the problem is beyond 
the criticism of engineers, and lies just as much outside of their field as do 
metaphysics, biology or the Keeley motor, which latter, as is now well under- 
stood, is not an engineering device at all, but a problem in psychology. 

We engineers, however, cannot he!p being skeptical concerning such 
prejects as the air ship, and in this case our skepticism extends so far as to 
lead us to doubt even if there is really such a proj-ct asthe Mount Carmel 
Aerial Navigation Co., and whether or not it is not merely the offspring of 
some lively newspaper writer’s imagination. Mount Carmel is a rather 
obscure town in the southern part of Ilinois, but jost such a town as is likely 
to bring forth some newspaper genius who would delight in hoaxing the 


‘associated press and the readirg public of the country generally.— [Engineer- 


ing and Mining Journal. 





SASH AND BLIND, JOINTING, RABBETTING AND FINISHING 
MACHINE. 





Auy kind of e machine for the working of wood cannot be too much 
improved, for then the mechanism is so much more capable of producing the 
best of work in the largest quantity. The famous Egan Co., always on the 
alert to serve wood-workers with time and labor-saving tools, have just intro- 
duced a novelty, which we display a cut of, by their permission, on this page, 
and are furnished the following information concerning it,v'z: This machine 
is designed for finishing the edges of sash, and rabbetting, beading and joint- 
ing the edges of blinds, grooving and boring sash for the cords, and the end- 
less variety of finishing work of this kind in sash, door and blind factories. It 
does the same amount of work that heretofore required three machines, and, 
taking into consideration the amount of floor space saved, and the general 
utility of the machine, it should recommend it to all men making this class of 
work. The frame is very strong, thoroughly braced and planed perfectly true 


SASH AND BLIND, JOINTING, RABBETTING AND FINISHING MACHINE. 


up by a force equal to the difference between the weight of 90,000 cubic feet of 
air, and that of the same bulk of hydrogen. But possibly it is intended to 


‘use a vacuum, in which case the buoyancy would be due to the weight of 


90,000 cubic feet of air, or sav, 7.000 pounds. Deductingthe weight of the 
sheathing, we have 5650 pounds as to the net buoyancy of the chamber, or 
very nearly the same as the lifting force, 5,500 pounds, mentioned in the 
description. But this makes no allowance for weight of the framework neces- 
sary to hold the sheathing in place, for the engines or other machinery, for 
the seats necessary to accommodate the 50 passengers, and for other such 
trifles. 

The problem of building a framework 170 feet long and 20 feet diameter, 
stiff enough to prevent the collapse of the sheathing and to sustain the 
weight of itself and of the passengers, machinery, etc., and yet not weighing 
over 5.500 pounds, would be pronounced impossible of solution by engineers 
accustomed to work on steel; but, of course, there are no structural impossi- 
bilities in the creed of the Mount Carmel directors. 

The cost of the ship, $3 590, is put, we think, rather low, for we doubt if 
any rolling mil! in the world would contract to roll the sheathing in this ship, 
12,000 feet of aluminum and only .oo8 inch thick, for much less than the 
whole figure named, even if it obtained the ingot aluminum for nothing. 
But it is likely that the Mount Carmel Co. has some new rolling process, as 
well as its own secret process, for making aluminum. They have surely also 
something new in gas engines, for the stated weight, only two-fifths of a pound 
per horse power, is far less than that of the lightest engines heretofore known 
—-those for driving automobile torpedoes. They must also have some plan of 
hardening and strengthening the aluminum, for if only .oo8 inch thick and of 
ordinary aluminum, it would be apt to be perforated by woodpeckers or other 
birds lighting upon it, besides being torn if accidentally rubbed against a 
tree on one of its trips. 

These difficulties or objections to the air ship are, however, only those 
which would be raised by engineers of the old school, who know nothing of 





with the countershaft connected at the base. The top of the frame receives a 
sliding table working in planed ways for working sash. A stationary table is 
also furnished for working blinds, when the three cutter heads are brought 
into operation at once. The bed is also adjustable on the frame, and is pro- 
vided with a saw mandrel for cutting all kinds of grooves, and a boring man- 
drel, operated by a treadie, for boring the hole for the cordin the sasb, which 
is then passed to the grooving saw, completing the j »b at one operation, with- 
out taking the sash from the table. Tne capacity of the machine is extraor- 
dinary, and it makes an invaluable tool for sash and blind work. Each 
m chine is furnished complete with the necessary posts and springs, wrenches, 
cutter heads, etc. For further information, address the builders and origin- 
tors, the Egan Co., Nos. 251 to 271 West Front street, Cincinnati, O. 





Still After the Mahoning Valley Mills. 

Messrs. Parker and Godfrey, the promoters of the scheme to sell the iron 
mills of the Mahoning Valley to an Eaglish syndicate, which received a set- 
back, it is said, by reason of the elections in November, are again in the city 
in the interests of the scheme. Mc. Parker has a letter from his English cor- 
respondent saying that if the properties are as represented and otherwise 
desirable, the syndicate there stand ready to purchase them at the figures 
named. Ia pursuance to this, he is soliciting options on the properties until 
April 30. Ia most cases he is getting them, but the outcome is too problem- 
atical at this time to venture an opinion as to what it will be. Mr. Parker isa 
son of the gentleman for whom Parker’s Landing in the Pennsylvania oil 
regions, was named, and he came originally from that vicinity. He has had 
considerable experience in promoting purchases by Eoglish syndicates, and 
has been successful in that field. Mr. Godfrey is a Chicago lawyer, and has 
been associated with him as legal adviser in several of these enterprises. 
The gentlemen expect to be in Youngstown for several days.—[Youngstown 
(O.) Telegram, January 11. 
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IMPROVING FINANCIAL PROSPECTS. 





Two points of interest attract the chief anxiety of our banking and mer- 
cantile community in looking forward to the coming season, the condition 
of public and private credit, and the anticipation of the export move- 
ment of gold. Closely connected with these is the state of the money market 
and the bank clearings and reserves. The remarkable fact is noted in regard 
to the banks, that notwithstanding the numerous complaints that have been 
made, the bank reserves have not fallen below the legal level except for 10 of 
the weekly statements during the whole year, the average deficiency recorded 
having been less than $2.000,000. This will be regarded as a very gratifying 
result as is also the fact that the condition is rapidly improving and that since 
September 13, the deficiency has never occurred for more than two weeks in 
succession. The expectation is that in a very short time the weekly state- 
ments of the banks will be resumed as usual. This resumption of the reports 
is greatly to be desired in the interest of the stability of the monetary move- 
ments during the critical period preliminary to the opening of the Spring 
trade. 

With regard to the export of gold, it may be stated that although the rates 
of foreign exchange are now higher, the prevailing low quotations recently 
led some persons to argue in favor of further gold imports from Europe. 
Practical observers, however, have not accepted this view, which is founded 
on temporary contingencies. The expectation of a further rise in sterling 
exchange is due in part to the purchase of bills by importers. But for the 
close money market the foreign exchanges would have been more perturbed 
by this and other movements of like tendency. Among them is the report 
from Washington that for 11 months of 1890, our imports of merchandise were 
$762 300,471, and the exports $759 180 494, showing an excess of imports amount- 
ing to $3,119977. Last year the balance was the other way. Theexports were 
$730,000,000 and the imports $710,000,000, giving an excess of exports amount- 
ing $19 58: 456. Another indication is the rumor of the further shipment from 
London of goid to Berlin, which has caused some surprise and much discus- 
sion Still these anticipated losses of gold by the Bank of England are not 
very large and could easily be checked by a return to its recent 6 per cent. 
rates for money. 

The London financial press direct attention to the strength given by the 
influx into its reserves last month, of more than 7 000,000 sterling of go'd 
The bankers recall the fact, however, that £4 500000 of these gold supplies 
replenishing the bank reserves were borrowed and must be returned. 3,000,000 
sterling were lent by the Bank of France and may be repaid next February, 
and £1,500,000 were lent by Russia from the proceeds of its recent sale of Rus- 
sian bonds, and will be reimbursed after the Exchequer bonds, which were 
given in payment, mature next June, at which time there will perhaps be devel- 
oped the usual improvement in the financial situation incident to that ple- 
thoric period of the fiscal year. The London Lconomist reports that these 
rumored exports will be checked by various causes, that to Russia being post- 
poned by the arrangement previously referred to. 

Finally, it is observed that the demand in Europe, both on the Continent 
and in Eagland, for our securities is reviving, and is likely during the coming 
year to assume dimensions much larger than in 1899. Itis not believed that 
this wholesome movement will be checked by any action at Washington of 
the Joint Committee on Immigration, which began on Wednesday, December 
31, its investigation into the sale of American industries to foreign capitalists. 
It is estimated that the investments of European capital in this country 
amount to about $2,000,000,000 Any perturbation of public and private 
credit which would give the sellers of our securities in London a call for our 
gold, might disturb our markets asin November last, when during a single 
fortnight the European exchanges went up to the gold exporting point, and 
down to the go'd importing point, to the great inconvenience and derange- 
ment of our foreign trade. Our total gold imports for the year 1890 so far as 
rep orted have been $13 618 894, an increase of $7,166,301 as compared with last 
year. The gold exports so far recorded for this year were $19 398 997, showing 
a decrease of $58 284,196 as compared with last year. On the whole, we may 
conclude that for the present, unless some unexpected financial legislation 
should he adopted by Congress, there will be no monetary disturbance in the 
early future from any of the financial sources mentioned, and that not a few 
of the causes of the perturbations and mercantile failures of the last three 
months have spent their force. It is reassuring to find that these insolvencies 
have not been so numerous as was supposed. The aggregate during 1890 was 
10,9)7, Only 25 more than last year. As is elsewhere explained, however, the 
liab. lities are greater. Their total is $189,000,000, which is $41,000000 more 
than in 1889, and exceeds the total of any year since 1884, which was $226,000,- 
ooo.—[American Banker. 





The Great Valley Shut-down. 
The great shut down of Mahoning and Shenango Valley blast furnaces 
went into effect last week. The stacks out, with their annual production, are 
the following : 
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Andrews Bros., Hascelton, two stacas. 80.000 
Himroi1 + urnaces, two stacks. ...... -- 65,000 
Struthe’s Furnace, Struthers...... + 40,009 
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Mary Furnace, | owellville ...... 
Claire Furnace, sharp vil'e...... 
Douglass Farnaces sharpsvile 
Mabel Fu'naces Sharv-ville 
Sharpsvilile Furnace, Sharpsville........... 
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The Youngstown (O) 7e/egram, of Jan. 11, says: Of the 23 blast furnaces 
in the twin valleys of the Mahoning and Shenango, whose operators, at the 
recent meeting held in this city, agreed to bank them by yesterday, the ma- 








jority have been banked, and the remainder will be within the next few days, 
so that practically the agreement has been consummated. These stacks each 
give on an average employment to 100 men, so that 2,300 men are directly 
thrown out of work, minus, of course, the comparatively small per cent. who 
always find employment about idle stacks. Indirectly four or five times that 
number of men will be affected. These are employes in limestone quarries, 
coke works, coal mines, etc., whose products the capacious maws of the fur- 
naces consume, and anent this phase of the question it is suggestive to note a 
telegraphic dispatch last night from Scottdale, which says: “Between 900 and 
1,000 men were thrown out of employment to day by the shutting down of the 
Schoonmaker and Southwest coke companies. The miners not affected will 
divide up their work with their fellow-men. The closing down of the Mahon- 
ing and Shenango valley furnaces to-day makes the situation more serious in 
this region.” In the aggregate there will be in the neighborhood of 10,000 or 
11,000 employes affected by the shut down, and pursuing the subject to its 
logical conclusion, 30,000 or 40,000 persons will be affected, for the majority of 
these employes have families dependent on them. The results, it will be 
seen, will be more widespread than indicated by a casual, surface view of the 
situation. 





THE CONNELLSVILLE COKE TRADE IN i890. 





The Connellsville Courier is entitled to great credit for its enterprise in 
compiling the statistics of the Connellsville coke trade for 1890. The facts set 
forth are of general interest to the country, and are herewith presented in ab- 
breviated form : 

The coke trade of the Connellsville region for 1890 has amply fulfilled the 
predictions made in these columns a year ago, namely, that it would not only 
equal, but surpass, the phenomenal output of 18:9, which beat the record of 
that time from 15 to 20 percent. During the year just ended the Connellsville 
producers marketed 6 221,518 tons of coke; and what ie more gratifying, not 
to the coke operators alone, but to the entire region, which shared in their 
prosperity, the bulk of this coke was sold at a better price than coke has ever 
commanded since the sporadic boom of 1879. The output for the first two 
months in the year was sold for $1.75 per ton, and the price for the remainder 
of the year was $2.15. The tred: of the year may, therefore, be said to repre- 
sent in round figures an income of $12 900,000. The output of 1889 was’s5 825,- 
826 tons. The prices that year varied trom $1 0o to $1 75 per ton, the average 
price being about $1.40. At this rate the value of the total output was, roughly 
estimated, $8150,000. The coke trade of 1899 was, therefore, 50 per cent. 
better than that of the previous year. The growth of trade during the past 


five years may be summarized as follows: 

Year. Tons made. Value. 
seers 4,109,330 $5,570,343 
s+ 4,240,343 8,4 3.072 
vse, 4)971,437--5§,905.544 
o0eee enue «++ § 825,826 8 156, 56 

pigate pb addupbbesstnaveedernsanebetinndeanasedsdnieladseauaonskuisbearerenens 6,221,518 12,503 940 

Oven-building has been active during the year, over 1,600 new ovens hav- 
ing been erected, besides a large number rebuilt. Our table shows an increase 
of from 14 458 to 16,020. The latter total is still further increased by the com- 
pletion of 25 of their 150 new ovens by the Juniata Coke Co., at their Juniata 
works, in Dunbar township, and the Chester plant of 23 ovens, built by E. A. 
Hamphries & Co., near Vance’s Mills. There are also 45 unfisished ovens at 
the new Lemont No. 2 works of the McClure Coke Co., which will be completed 
as soon as possible. These will swell the total ovenage to 16,113. 

The shipments for 1890 show a grand total of 355,070 cars, an average of 
1,147 cars for every working day in the year, nearly 100 cars per day better 
than 1889. 

The price of coke, which has been firmly maintained at $215 during the 
last ten months of the year, has never, of course, been entirely satisfactory to 
the furnacemen, who, during the past few months have made vigorous demands 
for a reduction, not only in the price of coke, but in railroad freights also. 
Their importunities, and the known depressed condition of the iron trade, led 
the operators to reduce the price of coke 25 cents per ton for the present, with 
the understanding that it will shortly be advanced again to at least $2.00. 











British Shipbuilding of the Year. 

Although the shipbuilders have not been so busy in some portions of the 
United Kingdom as last year, the gross tonnage launched has not fallen far 
short of the total of 1889, the highest on record. The Clyde and the Tay, with 
the Tees and the Hartlepools, have almost made good the decline in the other 
shipbuilding ports, so that the net reduction is only 30,000 tons on a total of 
1,250,000 tons. The totals for the principal rivers are as follows: 
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It is thus seen that the Clyde is ahead of any of the other rivers, and it is 
the Clyde which has put the largest amount of tonnage into the water during 
the year. Comparing the total production of the whole country with the pre- 
vious nine years, some remarkable fluctuations are shown: 


Tonnage. 





Tae outlook for 1891 is not so bright as a year ago, for, although well on 
to 1,000,000 tons remain in course of construction, there is very little inquiry 
for new orders, and the fall in shipping freights, does not offer much induce- 
ment to fresh building. 
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CHICAGO ALREADY MANUFACTURING TINPLATE. 





The Chicago Grocer has known for several months that the well known 
firm of can-makers, Messrs. Norton Brothers, of that city, would begin, as 
soon as possible, the manufacturivg of tinplate. The Grocer was requested, 
however, not to mention the fact, and it has been held in confidence until the 
present time. As the fact that tinplate can and will be made in this country, 
if properly protected, has been proved, there is no longer any reason why 
secrecy should be observed, and accordingly that paper requested a statement 
from Norton Brothers, who have answered as ‘ollows: 

EDITOR CHICAGO GROCER: 

Dear Sir—Replying to your inquiry, would say that we have begun the 
manufacture of tinplate on a commercial scale, and intend to push the busi 
ness unless the duty is repealed. We intend to make soft steel plates exclu- 
sively, making our own steel. We are building and have nearly completed a 
Siemens steel furnace and rolling mill, for producing the sheets for tinning. 
Our engines, boilers and machinery are now on the ground and being placed 
as rapidly as possible. We hope to have the rolling mill in operation within 
a month. , 

We imported from England, during the past Summer, a complete outfit 
for tinning the plates. This includes the latest improvements u ed by makers 
of the best plates there. We bought a block of ground at Maywood, adjoin- 
ing our can factory, on the line of the C. & N.-W. Railroad, put up the neces- 
sary buildings and set up the tinning plant. Last week we made our first 
tinplates, and are pleased to say that they are fully equal to the best we ever 
imported, so far as the tinning is concerned. In order to get started without 
waiting for our rolling mill, which requires some time to build, we imported 
from England a quantity of the black sheets. These we are working on now. 
We found a good many workmen scattered about the country who had worked 
for years in Welsh tinplate works, and gathered force enough in this way to 
man cur plavt with experienced help. Since it became known that we are at 
work, we have applications from more men than we can employ at present, 
and we anticipate no difficulty in getting all the skilled help we shall require. 
We have a fully equipped machine shop, and can readily duplicate the 
imported machinery to increase our plant. 

We embarked in this business from necessity and in the fullest confidence 
that the settled policy of the Government to encourage and protect home 
manufactures would continue. As large consumers of tinplates, we have 
numerous disadvantages in getting our stock from Europe that we cannot 
explain inaletter. We expect to overcome these by making our own plates, 
and, though they will cost us more at first than imported plates, we hope soon 
to reduce the cost by improvements in machinery and processes to less than 
the foreign plates have cost us, at the same time improving the quality. We 
see no reason why such improvements should not be made in tinpiate manu- 
facture as well as in other lines of work. When we started the manufacture 
of fruit cans by machinery, in 1880, we were told that this class of cans could 
only be made by hand. We have in ten years reduced ‘the labor cost from $5 
to 50 cents. That is, we are doing to-day by our improved machinery for 50 
cents that which in 1880 could not be done for less than $5 by the most eco- 
nomical methods in use at thattime. Meantime, our workmen are eerning 
better wages than was ever possible under the old regime of making cans by 
hand, and the prodact of the machines is universaliy acknowledged to be 
superior to that formerly made by hand. 

To embark in the business on a commercial scale requires a large invest- 
ment of money, a willingness to take some chances of failure for the sake of 
the possibility of an ultimate brilliant success, and patience to work out the 
problem of inventing and adapting labor-saving machinery to compete with 
the poorly paid hand labor of England. The English say we cannot compete 
with them, even with the new duty, and pay such wages as American work- 
men are accustomed to. We should not find it very profitable if we adopted 
their methods entirely, but we shall soon find means to make one of our 
workmen do as much as five of theirs, and if we pay him three or four times 
the wages, we shall still have an advantage. 

The proposition to reduce the duty again to one cent per pound seems to 
usastep backward. For several years that duty prevailed. The field was 
open, and no manufacturer could see any possibility of making plates profit- 
ably under that protection. If it is desirable that we should make our own 
plates, the new duty should be maintained. I/,on the other hand, the people 
would be better off to import their supplies, the duty should be removed 
entirely. One cent per pound is an onerous tax that benefits no one. Give us 
Protection that protects, or give us Free Trade. We believe the country is 
willing to pay a little more for its tinplate for a time for the sake of the reduc- 
tlon in price and improvement in quality sure to followin American manu- 
facture. Respectfully, NORTON Bros. 

CHICAGO, December 16, 1890. 





Forging Steel by Hydraulic Power. 

Hydraulie forging presses are now in operation all over Europe, and are 
effecting a complete revolution in the working of large masses of steel. 
What used to be considered wonderful results in the forging of iron by means 
of the Nasmyth hammer are now quite put in the shade by the hydraulic forg 
ing presses of immense power produced at the Goodman-street Engineering 
Works in Leeds, whence was provided, not very long ago, the first large forg- 
ing press that ever was made, and which is now in full work at the armor- 
plate manufactory in Sheffield, of Messrs. John Brown & Co. (Limited) Itis of 
4,000 tons, and is worked by 2,000 horse-power pumping engines, and com- 
manded by power-traveling cranes capable of lifting 150 tons. At the works 
of Herr Krupp, and at those of Schneider & Co., in France, similar presses are 
now at work, and one has been erected at the Terni works in Italy, whence 
the forging of guns and armour plates is largely carried on. A 4,000-ton 








press, ordered by a Chatillon company, has been delivered, and is now in 
course of erection by the Leeds firm. As showing how widely the use of 
hydraulic power is being adopted, because of its vast capability, it may be 
mentioned that Tannett, Walker & Co., of Leeds, are putting down for the 
Midland Railway Co., at their goods stations in Birmingham and Leeds (both 
of which are undergoing large extensions), hydraulic plant whereby more 
facility than heretofore will be obtained to deal with the immensely increas- 
ing traffic._—[London Iron and Coal Trades Review. 





ALLEGED FRAUD IN THE SCOTCH PiG IRON WARRANT SYSTEM. 





By all who take any direct interest in the subject, it is well enough known 
that as against the pig iron which makers and others place in the public yards 
owned by Messrs. Connal, warrants, each one representative of 500 tons, are 
issued. Butit is not generally understood that the quantities, or lots. of 500 
tons, of which each warrant consists, are made up in the proportions of three- 
fifths No.1, and two-fifths No 3 quality. H lders of warrants have at all 
times the power to split them; that is to say, they can, through arrangement 
with Messrs Connal, withdraw a portion of No. 1 or No. 3 iron, but from that 
date the warrant becomes an odi or broken one, and passes, for all practical 
purposes, out of circulation. Some of the operators on the Glasgow iron 
market, being asked for an explanation why the withdrawals from stores have 
of late been so moderate, compuratively, have come to the conclusion that the 
withdrawals have been largely, if not solely, of N». 3 or ordinary iron; that 
for this purpose warrants have been freely split; and they calculate that, 
accordingly, the available stock of iron represented by unbroken warrants, 
and which alone are publicly negotiable, dces not exceed 500000 tons, the 
balance of 93.000 tons being No.1 sorts. There can be no doubt that, if such 
be the case, it is a matter of no small importance from a specula'ive point of 
view, and that is the consideration which mainly weighs just now with many 
dealers. In order that the position should be quite clearly defined, a requisi- 
tion is being prepared for presentation to Messrs. Connal, asking them to 
declare to what extent splitting has been engaged in; in other works, to 
define the composition of what are regarded as public stocks. 

It is not generally expected that the inquiry will be recognized, though 
there really seems no good or sufficient reason why, inthe public interest, 
regular statements should not be published, giving the exact quantities of 
No. 1 and No. 3 iron accumulated in outsid? stores. If, however, the amount 
of No. 1 iron in sight is so much larger (as is estimated) than has been calcu- 
Icted on, the fact is an unpleasant one for the Scotch iron master, as there is 
so much more iron available for competition with him in the foreign market, 
when he ventures to resume production. It may be that the movement now 
on foot has for its object the facilitating of the operations of the “ bull” party, 
who are credited with aiming at a “corner” in Scotchiron. There has been 
very large buying recently by one gf the principal houses, who are credited 
with acting for a London financial syndicate, and it would, no doubt, be an 
advantage for them, if they knew precisely how they stood in respect of the 
number of “split” warrants. It does appear just now as if another speculative 
corner was designed. Properly worked, it might prove successful for those 
concerned ; but it could not be otherwise than demoralizing for legitimate 
trade, which can ill bear these gambling manceuvres. Extreme measures in 
any direction seriously disorganize trade, and lend strong force to the demand 
that has found expression in the bill now before the House of Commons for 
the suppression of illegitimate dealing in pig iron warrants. Judged of by 
the imports, Cleveland iron continues to make headway with Scotch consum- 
ers. The malleable iron makers of Coatbridge are mixing Cleveland iron with 
hematite, and the fusion is answering the requirements that formerly were 
only met by Sco:ch No. 4, in which a large trade was doing before the dispute. 
Down to this writing 23,264 tons of Cleveland iron were shipped this month 
from Middlesbrough to Grangemouth, the quantity in the first fortnight of 
December, 1889, on!y amounting to 6 918.—[L »ndon Economist. 





Deticient Working of Machinery. 

To locate the deficient working of machinery, with numerous points or 
friction, causes often both annoyance and waste of time, owing to the sur- 
rounding noise interfering with the observation of the sound to be insulated. 
The Revue Jndustrielle mentions as an effective and exceedingly simple means 
of overcoming this difficulty the use of a rubber tube about a metre long, one 
end of which is placed in theear, and the other passed over the suspected 
spots. The vibrations from all other parts than the one covered being ex- 
cluded, it is an easy matter to locate jarring noise, and, when found, to observe 
the intensity and periodicity with which it occurs. 





Sample Free Trade Tinplate Rumor. 

It is asserted in some quarters that the tinplate clause in the McKinley 
bill will be canceled before the date (July 1st) when it is to come into opera- 
tion; or that it will be repealed immediately afterwards. The Democratic 
party cannot revoke the acts of the present government for sometime to come, 
but the present Republican governmeat can at any time repeal their own 
acts ; and it is said that they will so deal with the tinplate clause at'!he earliest 
opportunity. Probably this rumor has ledto an easier market for tinplates.— 
[London Iron and Steel Trades Journal. 





It is stated that ribbed boiler tubes are coming into favor. The ribs 
increase the heat absorbing surface of the tube, and consequently cause a 
higher temperature in the surrounding water. 





There were about 11,000 failures in business last year, so reports Dunn & 
Co., and the liabilities are shown to be about $189 000,000, which is $41,000,000 
over last year. These are the largest liabilities since 1884. 
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A NEW GAS ELECTRIC ENGINE. 





For many years power users have been demanding a more compact and 
economical motor or power producer than the steam engine and boiler; a 
motor that would at all times be ready for instant use, that would be free from 
danger of fire or explosion, and so automatically governed as not to require 
the service of an engineer or other skilled attendant. Mr. John B Hicks, the 
well known inventor and manufacturer of steam engines, having his attention 
directed to this subject, investigated it, and was surprised to find a device so 
well and favorably known in suchcrude form. He has since then devoted his 
thoughts and energies to the subject, and now offers to the public, as a result 
of his labors, a highly perfected gas engine, possessing many advantages that 
at once place it in the very foremost rank of this type of machines. 

In the Hicks gas engine, two cylinders set in line are employed to work 
alternately, their pistons being on one piston rod, to which an effective impulse 
is imparted for every revolution of the crank, doubling the power of the en- 
gine while adding only the weight of one cylinder and piston, (a very small 
percentage of the whole weight of theengine). By thus doubling the number 
of effective strokes of the piston a very much lighter balance wheel may be 
used with good results. The firing of the charge is done by electric sparks at 
the proper moment, produced by apparatus so simple that it cannot get out of 
order. This obviates the necessity for maintaining a constant jet of flame in 
the engine and the employment of apparatus to control it. 

The two cylinders A, A, of the engine are arranged in tandem order, with 
one piston rod B, which passes into them and carries the two pistons, The 
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pitman C, connects the lower end of the piston rod to the crank plate D, on 
the main shaft E, mc unted in bearings on the frame and bed plate. Gas is 
supplied to the engine from the pipe N, which connects to the air supply pipe 
M, the explosive compound or mixture of air and gas being formed below the 
valve chamber 4, of the governor K, which controls the amount of the com- 
pound admitted to the cylinders. The air pipe is provided with an automatic 
wing check valve m, which prevents escape or back flow, and the gas pipe has 
two globe valves, one of which is set to gauge the quantity of gas to the 
requirements of the best explosive mixture, the other to cutcff the flow when 
the engineistostop. Theexplosive compound passes to the cylinders through 
the pipes O, a branch / of which Jeading to each cylinder, is provided with an 
automatic wing check valve #. The products of combustion or gases expanded 
by the explosions are exheusted from the cylinders through the valves H, 
which are seated against pressure from within the cylinder and held to their 
seats by light springs. After an explosion the expanding gases force the piston 
down and the valve H firmly onto its seat, but when the piston returns on its 
up stroke, the valve is pushed off its seat and opened to admit the escape of 
the burnt gases from the cylinder by a cam I, on the revolving shaft G, acting 
on the head #, of the valve stem. This valve shaft G, is driven from the main 
shaft E, by bevel gears ¢, 7, proportioned to reduce its speed to one-half that 
of the main shaft, so that the escape valves H, are opened only for each al‘ er- 
nate up stroke of the pistons. The charges of explosive compound above the 


and coil U, or other source of electric power, extends a wire having branches 
which connect to contact points inside of each cylinder at its upper end, the 
points being properly insulated from the surrour ding metal where it passes 
through the cylinder shell. Shsfis 7, also connected by the wires u, to the 
battery, project into the upperend of each cylinder through suitable stuffing 
boxes, ard are provided at their inner ends with toes or wipers, which, at each 
revolution of the shafts, strike the contact points and cause electric sparks 
that fire the charges of explosive compound. These shaits are driven by the 
valve shaft G, through bevel gears 7. The governor is driven from the main 
shaft E, by a belt L, running off the pully 7, on the shaft. The piston rod is 
tubular and is provided with a hole 4, through which oil is admitted to the 
cross-head pin of the pitman connection. 

The operation of the engine is as follows: The gas throttle valve being 
opened, turn the fly wheel by hand once or twice and the engine will start into 
iull operation. At the first downward movement of the piston the explosive 
compound will be drawn into both cylinders through the valves f, which then 
close ard prevent its flowing back into the pipe as the pistons make their up 
stroke. During this up stroke one of the valves H, say the lower one, will be 
opened and the compound allowed to escape from the lower cylinder, while the 
compound in the upper cylinder is being compressed in the upper end of the 
cylinder. When the crank D, has passed its upper center, the electric spark 
explodes the charge in the upper cylinder, and the expanding air and gases 
drive the piston down rapidly and start the engine. When the piston has 
completed its downward movement, and starts upward, the upper escape valve 
H is opened and the gases in the cylinder allowed to escape. On its next 
dowr ward movement, the piston egain draws in a fresh charge of the com- 
pourd which is compressed and exploded as before. When the pistons are 
descending under the impulse of the explosion in the upper cylinder, the 
lower cylinderis drawing in its charge of the compound to be compressed 
and exploded, while the uppercylinder is being cleared of the burnt gases 
and recharged, the two cylinders thus working alternately. ; 

This engine is specially adapted for running street cars and electric light 
plants, and the company is prepared to make figures of a most favorable 
nature. For further particulars, address the Hicks Engine Co., 204 Superior 
street, Cleveland, O. 


A NEW TUBULAR WHEELBARROW. 








The accompanying illustration represents a tubular wheelbarrow, manu- 
factured by the Cleveland Wheelbarrow & Truck Co., of Cleveland, O, known 
as their style A No.1. The principle points in this barrow are its durability 
and ease in handling. The tray is made of one sheet of steel, bent to shape, 
and is fastened to handles by clamps riveted to tray, thereby doing away with 
bolts and nuts, which are always liable to jar off. The legs are so constructed 
that they form a perfect brace for handles, as can be seen bycut. The handles 
are of one-inch extra heavy pipe, bent in one continuous piece, so as to form a 





guard for wheel, and also act as rest in the forward or side dumping of barrow. 
Owing to the peculiar shape of tray, the weight is well distributed over wheel. 
The wheel used in these barrows is a 17-nch malleable iron wheel, 1% 
inches tread, which fills one of the greatest wants in a wheelbarrow. These 
barrows are made in two sizes—No. 1, capacity, four cubic feet; No. 2, 
capacity, six cubic feet—and are largely used in foundries, bolt works and for 
all general purposes. The large sale of these barrows proves that they are 
rapidly taking the place of other makes. For further information and cata- 
logue, address the manufacturers. 

Wright’s improved malleable iron wheelbarrow wheel is said to be the 
best wheel on the market for strength, durability and economy. Ist. There 
is no tire to break, as the solid rim forms the tire. 2nd. No spokes to get 
loose or break, owing to their peculiar shape. 3rd. It will bear a twice 





heavier load than any wheel of equal weight. 4th. It is applicable to any 
barrow. 5th. When the journals are worn, the axle can be replaced ata 
tr fling cost. These wheels are furnished by the Cleveland Wheelbarrow & 
Truck Co. with all their barrows. 





PROFFESSOR CARROLL says there are in Massachusetts alone 20,000 men in 





pistons are fired by means of electric sparks, as follows : From a battery T, 


enforced idleness. 









































INDUSTRIAL SUMMARY. 
New Enterprises :— 

The new manufacturing plant of the Michigan Railway Supply Co., at 
Detroit, Mich., is nearly completed. The main building is 75«300 feet 

The A. T. George Spring Motor Co. corporation formed to manufacture 
spring motors for street cars, of Kansas City, Kas., and Kansas City, Mo. 

It is said that a company has been organized with a capital stock of $5,000,- 
000, of which $500,000 is paid in, to erect a large iron and steel plant, at Denver, 
Col. 

J. H. Huiett, L. D. Cullum, N. A. Bates and others have incorporated at 
Batesburg, S. C., the Batesburg Manufacturing Co., with a capital stock of 
$5,000. 

The Steel Sink, Range, Boiler & Stampiwg Co., of Ontario, has been incor- 
porated at Toronto, Can., with a capital stock of $50,000, for the purpose indi- 
cated by the name. 

The Hogan Refrigerator Car Co., of Chicago, has been incorporated, for 
the manufacture of refrigerator cars; incorporators, EJ. Johnson, Annetta 
Woodward and H.R Pearson. 

The Quebec Machine & Foundry Co., with headquarters at the city of 
Quebec, Can., will be incorporated with a capital stock of $30,000, to carry on 
the business of iron founders, machinists and general workers in iron. 

The Parkersburg Hardware & Manufacturing Co. has been incorporated 
by Hon. C. B. Smith and others. It proposes todo a general hardware and 
manufacturing business at Parkersburgh, W. Va. 

The Abutment Gate Co., of Chicago, has been incorporated, for the manu- 
facture of safety gates and other improvements for bridges; capital stock, 
$300,000: incorp>rators, E. Leech, H. S. Williams and H. H. Ware. 

The Drexel Car Coupler Co., of Chicago, has been incorporated, for the 
manufacture and sale of car couplers and railway appliances; capital stock, 
$600,000; incorporators, William A. Alexander, A. C. McCord and D. W. Mc- 
Cord. 

A new interest is starting up in Ottawa, Can. The old Baldwin foundry, 
having lain idle for some, months, has recently been acquired by Messrs. 
George Roe and Robert Graham, who will run it under the style of the Bald- 
win Iron Works. 

New repair shops are being erected at Nicetown, Pa., by the Philadelphia 
& Reading, to take the place of the old shops at Third and Berks streets in 
Philadelphia. The new building will be 307x176 feet with an extension 25x36 
feet ; construction has begun. 

The Gennett Air Brake Co. has been incorporated, with headquarters at 
Chicago, Iil., to manufacture air-brakes. The authorized cap'tal stock is $805,- 
ooo, and the incorporators are: David Wallach, Puillip Opper, Isaac Neu- 
berger and Moses L. Rothchild. 

The American Railway Co. has been organized at Denver, Col., to manu- 
facture an improved sanitary stock car. The incorporators are Messrs. Vidler 
& Pierce, of Denver, who own all the patents, and John C. Avery, J. H. Cran- 
dall, B. Plumb and George B. Pullman. 

Prominent capitalists of Milwaukee and the East are reparted to have pur- 
chased a large tract of land near Milwaukee, Wis., upon which it is proposed 
to erect large car works, to give employment to 1,000 men. The proprietors of 
the Milwaukee Car Wheel Works are said to be interested. Work on the 
buildings is to begin soon. 





Additions, Enlargements, Removals, etc.:— 

The Gogebic Boiler Works, at Daluth, Minn., will soon double their 
capacity. 

The Roanoke (Va.) Machine Works will probably rebuild its $25,000 black. 
smith shop. 

The Chattanooga (Tenn.) Car & Foundry Co. is rebuilding its foundry, 
which was lately burned. 

It is stated that a St. Paul syndicate has purchased, for $300,000, the stove 
works of Redway & Barton, in Cincinnati, O., and will remove the plant to St. 
Paul, Va. 

The Totten & Hogg Iron & Steel Foundry Co, are making a number of 
important additions to their works, corner Twenty-fourth and Railroad streets, 
Pittsburgh, Pa. 

The Crucible Iron & Steel Works, East St. Louis, Ill, will nearly double 
their capacity by the erection of a new foundry, 100x64 feet. The improve- 
ments will cost $100,000. 

The Triple Wire Nail Machine Co., lately reported as incorporated, to 
erect a Hastings wire nail factory in Parkersburg, will, it is stated, erect 
another factory in Huntington, W. Va. 

The Ryan-McDonald Manufacturing Co., of Waterloo, N. Y., are to remove 
their machine works to Curtis Bay, Md., where a company with $109,000 cap- 
ital stock will be incorporated, and where a building 350x70 feet will beerected. 

Messrs. Brown & Co., of Pittsburgh, Pa., on the 6th inst. started their 
new three-high muck mill, which has been put in during the holidays. The 
mill is of most modern design, and, with the new puddiing furnaces recently 
built, will make a considerable increase in the capacity of the works. The 
Lewis Foundry & Machine Co., of Pittsburgh, built the new mill. 

Cox & Prentiss, doing business as the Cleveland Twist Drill Co, has pur- 
chased of J S. Ingersoll & Co. apiece of land, 100x331 feet in dimensions, 
located at the corner of [ike and Kirtland streets, opposite their present 
plaut, for $19,000, The purchasers also assume a mortgage upon the property 
for $10,000, making the total purchase $29,000. The property is at present 
occupied by the Ingersoll Milling Machine Co. 





General Industrial Notes:— 
Lambert Bros., of Ironton, O., recently cast a 10,000-pound roll for the 


Tue IRON TRADE ReEvIEw. 











Zina Iron & Steel Co., of Bridgeport, O. This is one of the largest castings 
ever made in the vicinity of Ironton. 

Woodward’s Foundry & Machine Works, Meridian, Miss., has been de- 
stroyed by fire. 

Aurora furnace of the Schall, Steacy & Denny Co., Wrightsville, Pa., has 
been in blast continuously for four years. 

The Pittsburgh (Pa) Portable Forge Co. recently organized in Pittsburgh, 
have commenced the erection of their plant on Smallman street, in that city. 
In addition to forges they will manufacture railings, gratings and steel bar- 
rows. 

Messrs, A. J. Sweeney & Son, of Wheeling, W. Va., have abandoned their 
plan for building a wire nail factory in Council Bluffs, Ia, as a result of a fac- 
tional fight in that city over the location of the plant. The firm has received 
a number of good offers from several other cities, but have not as yet decided 
on a location. 

William Tod & Co., Youngstown, O, received an order last week from the 
Cleveland Rolling Mill Co., for a pair of blooming millengines. These engines 
will be fitted with hydraulic reversing gear, and have cylinders 34 inches in 
diameter and of 48 inch stroke. They will weigh about 120 tons, and develop 
1,600 horse-power. 





Losses by Fire in 1890. 

Comparison shows that the losses by fire in the United States and Canada 
for the year 1890 amounted to $106,998,345, as compared with $131,949,000 in 
the year 1889, a gratifying showing in favor of last year. The New York Com- 
mercial Bulletin published a comparative table showing the fire loss by 
months for 1889 and 1890— 








1889. 1890. 
CO: ew $ 9,179 300 
BIO UAIAE Pas sd ckavehvasnicsinuscedimieinaivacvkaeusetesitesseteases 12,80 9,000 7.34%7,025 
10 912,000 8, 466, 300 
15 937,000 8,285,520 
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7,755,000 5,655. 00 
I ',020.500 14.723.590 
— pideiasends 11,153,850 9,009, 100 
ee aS eae et ee a 6,943, 00 
SPUN «<1... ssvuceahossachemaianeies tebedeaxeniaectmietens ores 8,366,600 7,279,500 
INE sick: Gncesivit cop cscbucaoesnnnaauanectenenrwaes 20,081," 00 8,351,300 
INE iii ors nin tccsinabaodieobaldainuns suenonioousndee aman 7,304,800 12,580,020 
OU sicccuscccsvererninitecticn apse Mevmesatineviies $131,946,250 $06,998,345 


The aggregate loss last year was smaller than for a long while, that for 
1888 having amounted to $123,000,000 ; for 1887 to $129,000,000, and for 1886 to 
$116, 600,c00. 

As to the outlook, the journal quoted says, what is true enough, that to 
those engaged in underwriting, especially those who manage fire insurance 
companies, the coming year is a matter of grave thought blended probably 
with some anxiety. “The most intelligent and experienced underwriter must 
resl'ze that the chances of profit are at best problematical, and that mingled 
with this doubt is the certainty that whatever of good luck may be in store, 
such good fortune must be supplemented by the most diligent, skillful and 
intelligent handling of the business. All engaged in it agree that competi- 
tion is exceedingly close, and that there is no margin in prevailing rates for 
incompetence or negligence.” 

Some people think that stiff rates and tariff agreements are the great 
essential for successful fire underwriting. But it is equally true that in addi- 
tion to rates, practices, forms of policies and other matters, which, overlooked, 
may in effect cut the rates in two, are also important. 





Rail Rolling at the Krupp Iron Works, Essen. 

The name of Krupp is familiar to ell far beyond the boundaries of Ger- 
many, or even of Europe, and therefore we feel sure that any reference to his 
works, or the appliances used therein, will be of interest to our readers, 
Most of the Bessemer steel made here is used in the manufacture of railroad 
rails. Itis cast in blocks which contain sufficient material for two or three 
rails, according to the desired weight of the rails. These blocks, while they 
are still red hot, are carried to the preparatory rolling mills by horses, which 
have been trained to work in the midst of this fire and noise. Here they are 
heated, or rather kept hot, in special furnaces, and are rolled into longer 
blocks having a square cross section. After being thus prepared they are 
taken to the ra‘l rolling mills with all the appurtenances, which stand together 
in one large room. The blocks which come from the preparatory mills are 
heated again, and then passed between the rollers, of which there are three 
placed one above the other, so that the rails are rolled during the backward as 
well as the forward motion, without requiring a change in the direction of 
rotation of the rollers. The rails have to pass back and forth between the 
rollers 13 or 14 times, and each time that they come from the rollers they are 
caught by the workmen on the short, bent ends of long levers which run on 
rollers on movable carriers. Each time the rail passes from between the roll- 
ers it is longer, and its cross section narrower, than after the former rolling, 
until it finally stretches itself out 1 ke a gigantic fiery snake. It is then taken 
to a circular saw, which cuts through the glowing metel as easily as a wood 
saw in a carpenter's shop cuts through a piece of wood, dividing the long bar 
into two or three rails. The cold rail is now put under presses, by means of 
which skillful workmen remove even the slightest irregularities. The final 
operations consist of boring the holes, evening the end surfaces, etc. 





The Needie Industry in France. 

The municipal council of Saint-Omer, in the north of France, will next 
year celebrate the 4ooth anniversary of the foundation of the first needle man- 
ufactory in France by Christopher Greening, an Englishman. The process of 
manufacture was greatly improved by one of Greening's successors, a French- 
man named Jean Gruez, who made a large fortune ; and the reputation of Saint- 
Omer’s needles spread even abroad, surviving in England until the lest century. 
The needle industry in France is at present in a decaying condition, all the 
finer sorts of needles sold in France being made in England. 
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BOLTON 





BEST RECORD IN CANADA 
|v AND THE BLIZZARD NORTHWEST. 


88 Lake St., Chicago, Ills. 


Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


ee T-WATER ™: 
o_o q et =-W Clean, 


And Radiators. 


Its Vertical Circulation renders its action Prompt and so: 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co,, 


HEATER 


: > — 
CNS EX Ew 28 SSE 


propaneenorey 1 ORC 


COMBINATIO 
Gas Machine 


- Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, % cent per hour per burner. 





396 Wight St., Detroit, Mich. 





It is not a Dead, but a Live Elastic Packing. 


Patented Dec. 27, 1887. 


That will packaSteam Water, Oil, Air or a 
Ammonia Rod alsoa Smooth, Fluted, Out- = 
of-Round or Vibrating Roi, an Engivue 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod or any rod that has 
to be packed, and keep it tight without 
a or friction, as it works automatic- 
ally. 

We will prove this by yourselt. If you 
will send for enough to pack a rod, we will 
send it on 30 days’ trial, and prove to you 
that the ‘“‘ Sensible”” Automatic Packing is 
the “ Best’’ made, therefore is ‘“‘ Cheapest.” 


SOLE MAKERS: 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 
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BEFORE USING. 
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Eagles, 
Rosettes, 
Leaves, 
Scrolls, 
Center 
Pieces, 
Spun 
Work, 
Galvanized 
Iron 
Cornices, 
Building 
Fronts, 
Finials, 
Crestings. 


Send for catalogues and 
prices to 


W.H. Mullins 


150 DEPOT ST., 
SALEM, ©. 
J, T. WAGNER, Sales Ag’t, 


1038 Chambers St., N. Y. 





CLEVELAND 


Ganvanizinw 





WORKS, 
H. H. HODELL & CO, 
Galvanizing in all its branches, and Manu ‘acturers of Rubber Buckets for chain pumps. 


CLEVELANw, OHIO. 
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CRAHAM TWIST DRILL Co., Detroit, Mich., 
Sole manufacturers of GRAHAM’s PATENT GRUOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





IRON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 








THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 
DESIGNED AND BUILT TO ORDER, 


Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. Send for circuiars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, O. 





Mention this paper. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 





Mention this paper. 





The Ullmann & Philpott M’f’g Co., 


MANUFACTURERS OF 


PURE READY-MIXED PAINT, COLORS IN JAPAN AND OIL, U. & P. M’F’G CO.’S 
PURE WHITE AND COLORED LEADS, Etc. 


80-01~93 Merwin St., CLEVELAND, O. 


73 EASTLAKE METALLIC SHINGLES 


Unequaled for 


Roofing and Siding. 


MANUFACTURED BY 


W. J. BURTON & CO.’S 


Galvanized tron Cornice Works, 
DETROIT, MICH. 


Send for Illustrated Catalogue and Prices. 
Mention this paper. 














Magnetie Concentration of Iron Ore. 


Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
respondence solicited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING. PITTSBURGH, Pa. ALDRICH COURT, 45 BROADWAY, NEW YORE 


AKRON CHEMICAL CoO., 


Imperial Car and be AINTS Black Asphaltum 
@ 


Bridge Paints. Paints. All grades, 
1650 State Street, AKRON, O. 
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M. ALLEN, President. 
‘WM. B. FRANKLIN, Vice-President. 
F.B. ALLEN, Secon Vice-President. 
J. B. PIERCE, Secretary and Treasurer 





GEO. P BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveiand, O. 

R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron, O. 


VICTOR COLLIAU, 











. | Sele Manufacturer 
eS Improved Patent 
a “§ HOT BLAST 

: 
peeeees Colliau Cupola 

Ht | ; ADDRESS: 

‘| , : 287 Jefferson Ave. 

eG DETROIT, MICH. 





JOHN ADT & SON, 


New Haven, Conn., 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling nwo? | 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


Adjustable Drilling & Countersinking Machine 








INDUSTRY FILE WORKS, j 
A. & H. Gough, Props., 


Manufacturers of 


——— 


- Sone 
A BHCOUCY 
1 ro ah 4 é S ‘ 
Files? Rasps, @3gas 
Equal to the Best English 
File. 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WoRKs, 


48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 





SHEPARD’S NEW $60 
SCREW CUTTING 

’ * 

_——— Foot Lathe 

3 Foot & Power Lathes, 

a Drill Presses, Scroll- 

= f Saw Attachm’ts, Man- 
drels, Chucks, Twist 

a Drills, Dogs, Calipers 

ra} . etc. Lathes on trial 





es Lathes on payment. 
gend for catalogue of Outfits for Amateurs or 
Artisans. Address H. L. SHEPARD, Agt., 
124 East Second St., Cincinnati, O. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 
prices. 


JAMES JENKS, 








Palmer’s Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADELYHIA, PA. 








G. W. STOCKLY, President. {- J; TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. . 8. POSSONS, Supt. Ww. i. POSSONS, Asst. Supt. 
8. M. HAMILL, Jx., Assistant Secretary. 


THE BRUSH ELECTRIC €0,, 


Sole Manufacturers under all the 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MoTors, ETC. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use. _ Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO.. 


CLEVELAND, OHIO, U. 8. A, 





@@ agencies Kverywhere. 





[RON CLAD PAINT CO. vevcisaranice 


Sec. & Treas., No. 3 Case Bulld’g, 


And get the genuine article, 
OHIO. s 


and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

me +4FURNISHED both Dry and 

=° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILBOADS 









Trade Wavrik Pacem ced 


mp/| The Long & Allstatter C0., “ovio.” 










Double, Single, 
Angle-Bar, Gang, 
Horizontal, Twin, 

Boiler, Spacing, 

Gate, Multiple, 

Belt and 
Steam Driven 


AND SHEARS. 
5 —Over 300 Sizes— - 
SEND FOR 
NEW CATALOGUE, 








« — $= 
AVY DOUBLE MaCnint 


Sosa we 


HEAVY SINGLE MACHINE. 





CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 












Office 14 Winter St. 


CLEVELAND, o.t BOWLER & CO. 





7 INTRICATE 
O3: WORK 
} A SPECIALTY. 


RING PLATE 


STOVE TOPS 


Piece HOOK 


STEEL CATTLE TROUGH 


ler, 


The Colles Improved Steam-Jacketed Heater and Purif 


‘sIegpIng pus 


7 : 

{i A = ig 

Livssadaaaosooosaan: ty 
a ~ A r ‘ 


‘aloyMas[a Suyseyqoind siojaq saot3d 10; 337M 
819}|}qA SUpUve[D JeJoq peaoidmy ino Surpsresas1 srvpmopjsed [[Nj Os] B ‘819}39] S[pUALys By ‘BOPONIS 


ss2IPPV 


10,000 GA. FP. IN USZ. 


uD “IS [eUeD “S OZ “0D ® S21]09 “L“D ‘aa 


-WOO JO S[feJap Zupaps ‘yyRpIdn puv [e}WozpI0Y ‘s19}8veH INO [1B Zupmoys ‘anFo[Bjwo pezerjsniT] 





Ss. 
oot 
o*4 





" ‘ofvor 








for catalogue. Mention /ron 
Cc. H. PRESLEY, 
tools and machinery, 24 So. Water St., Cleve- 
land, O. 


Shipman Automatic 
Steam Engine; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 
..16 and 22 horse- 
wer compound. 
© engineer. Send 
rade Review, 
manufacturers’ supplies, 














Detrott, Mich. 


JAS, MURDOCK, JR 


Manufacturer of 
STEEL STAMPS, 
NAME PLATES, 
ETIMHES 


& TOOL ROOM 


CrrTECH Ss. 
52 Longworth St. Cincinnati, 0. 


== 





STRONG, WELL BUILT, SERVICEABLY 


eee ls 





Adapted to HEAVY, CONTINUOUS WORK 
EVERY ENGINE TESTED UNDER FULL LOAG 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND, 





Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - “ $106 up. 


COUPLINGS, BOXES, COLLARS, ETE. 
Write for Circulars, Ete. 


FOLUMBIA TJECTOR CO. CLEVELAMR, @ 





UNIVERSAGRADIAL: 


Sie RADIAL DRILLING MACHINES 


= == THREE DESIGNS. SIX SIZES 
EMBODY Alt DESIRABLE FEATURES 


= SPRICES$450 °& UPWARD 
nl UNIVERSAL RADIAL DRILL CO 


CINCiti NAT 






Paes ae 
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IRON AND STEEL MARKETS. 


Pic IRON. 


CLEVELAND (f. oO. b. cars, met cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No.2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2Gray Forge, neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
8cotch, $15 80. 


CuHIcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; Southern Coke No. 2 Foundry, $15 50 
+H 50; Southern Coke No.3 Foundry, $15 02 
16 00; Southern Coke Nor, Softeners, $15 50 
16 50; Southern Coke No. 2, Softeners, $14 75 
15 50; Ohio Silveries No. 1, $18 00@18 753 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, $18 25@1950 ; Ohio 
Strong Softeners No. 2, $17 50@1875; Lake 
Superior Charcoal Nos. 1 to 6, $19 00@20 00; 
Tennessee Charcoal No. 1, $19 00@2000; 
Tennessee Charcoal No. 2, $18 00@19 00; 
Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@2050 


CINCINNATI en by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No.1 
foundry, $14 50@:5 00; Hanging Rock Coke, 
No. 1 foundry, $1650@1750; Jackson Co. 
Stone Coal, No.1 foundry, $17 1750; Ten- 
nessee Charcoal, No.1 foundry 6 529@17 50; 
Hanging Rock Charcoal, No. 1 founary, $20 00 
@22 00. MiLt IRrons—Standard Southern Coke, 

rey forge, $12 50@12 75; Standard Southern 

oke, mottled. $12 25@12 50; Cold Short South- 
ern Coke, grey forge, $1250@1275; Strong 
Ohio Neutral Coke, grey forge, $14 15 00. 
Carn WHEEL AND MALLEABLE—Standard ala- 
bama Car Wheel, $20 co@20 59>; Tennessee Car 
Wheel, $18 52@i9 50; Lake Superior Car Wheel, 
$°9 50@20 se. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 25@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 25 

00; Ohio Softener No. 1, $17 25@o00 00; Ohio 
ftener No. 2, $16 25@ 00 00: Jackson Co. Sil- 
veries, $18 1900; Lake Superior Charcoal, 
$20 029@o00 00 ; Tennessee Charcoal, $19 SeQoo 00; 
southern Softener No. 1, $16 50@00 00 ; South- 
ern Softener No. 2, $15 75@0000; Southern 
Strong No. 1 Foundry, $17 00@oo 00; Southern 
Strong No. 2 Foundry, $16 50@00 00 ; Alabama 
Car eel, $23 00@24 00; Hanging Rock Char- 
coal, $23 00@24 0c, 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor Biast Founpry—Southern coke No. 1, 
$14 25@14 50; Southern coke No. 2, $13 75@14 co: 
Soutnern coke No. 3, $13 25@13:0 ; Mahoning 
Valley (Lake ore mixtures), $00 00@00 00; 
Southern charcoal, No. 1, $16 50@17 00; South- 
ern charcoal, No. 2, $16 00@1650; Missouri 
charcoal, No. 1, $17 50@18 09; Missouri char- 
coal,No. 2, $17 17 50. FoRGE—Neutral coke, 
$12 a ope Cold short, $12 50@i3 00; Mot- 
tled, $12 00@12 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $21 00@ 
2200; Southern (other brands), $17 59@18 00; 
Lake Superior, $21 50@22 50. 


8r. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast COKE anD CHAaRCOAL— 
Southern Coke No. 1, $15 50@16 00; Southern 
Coke No. 2, $14 50@15 00; Southern Coke No. 3, 
$14 0091450; Southern Grey Forge, $13 50@ 
1400; Southern Charcoal No.1, $17 one; 
Southern Charcoal No. 2, $17 17 50; ssouri 
Charcoal No. 1, $15 50@16 09; Missouri Charcoal 
No. 2, $15 00@15 52; Ohio Softeners, $18 0@ 
19 ¢: CaR WHEEL AND MALLEABLE IRONS— 
Lake 8u or, $21 0o@21 50; Southern, $19 00o@ 
2202, CONNELLSVILLE Coxs—Kast St. Louis, 
$5 50; St. Louis, $5 5s. 


Derro!rT (reported by William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$19 50@20 00; Lake Superior (coke) Bessemer, 
$18 50@18 75; Katahdin (Maine Besseme1), $23 
@24 00; Lake Superior Coke, Foundry, all 
ore, $18 co@19 00 ; Lake Superior Coke, Found- 
ry, all ore, $0000@0000; Standard Ohio 
Black Band, $18 25@1875; Southern No. 1, 
$16 00@i650; Southern Gray Forge, : 25@ 
1475; Jackson Count (Ohio) Silvery, f 0@ 
a oo; Old Car Wheel, $oo co@00 00. Connells- 

lle Coke, $4.65. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 
1450; Southern Coke No. 2 Foundry $13 = 
1400; Southern Coke No. 3 Foundry $13 co@ 
13:0; Grey Forge, $1250@1300; Southern 
Coke Silver Grey, $00 co@oo 00 ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; Car Wheel, 
$17 00@20 00. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No. 2 Foundry, 
$16 ooprt 25; Grey Forge, $15 oo@15 25; Whi 
and Mottled, $14 14 a5 5 arm Blast Char- 
coal, $18 oo@2r oo; Cold Biast Charcoal $23 00 
@:7 28 ; Bessemer, $17 00@17 50. 


MERCHANT IRON AND STEEL. 







































































Flat Bar. 
1% to4 by % to 1 inch 1 80 
4% to 6 by % tor imch...............0000 eussasesncs ose I 99 
i% to 6 oF 1% to 2 inch 20 
I em y % to &% inch I 9? 
t &1ih by % to & inch 2 00 
%, Mand HK by % to % inch eiehéakees anaconda «2 20 
Round and Square. 
1 to 1% inch 1 80 
2 to 2% inch 2 00 
4 to 3% inch uo 
3% to 4 inch 2 80 
4% to 4% inch....... oe§ 20 
Ge TI Br iii ov ockccnnndasisaenietbicands obbnahstatnanccsencnt 3 5° 
to 1% inch... 2 20 
to % in 240 
eevece 2 60 
. +B 00 
Half Oval and Half Round. 
1% to 3 inch 

% tor inch.. s 
4) te inch 3 10 
3 0 
b pane ncsacncenenssenenn owe 80 

Heavy Band. 

% to 6 by % and 5-16 ImCD...............ccceceeerees 2 00 
ter af ELA AE REE: 20 
4. | to % by W and 5-16 inch * 30 
r¥to bw and i week... ae 























































































































































































































Hoops. 
1 £0 4 NOB 9 80 Ene ..| CLEVELAND ROLLING MILL CO., 
I 2, Nos. 1 I 2 70 
1% to 2, No. 19. 2 80 MANUFACTURERS OF 
1% to 2, No. 20. 2 90 
1 to2, No. at 3 2 BESSEMER STEEL RAILS, 
15-16, I ANA 1%, NOB. 13 tO 1§...cccreceseeseerseeeeee2 80 
Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oi) 
we : _ - 4 — ro a Same Ab8ES > Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
15-16, r and if No. 21 3 Io Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 
15-16, rand 1%, No. 22 3 20 — 
, Nos. 13 to 15 +03 00 
‘ Nos. 16 to Py 3 10 
08. 19 and 20 .3 20 
Nor fa) THE CAMBRIDGE IRON & STEBLCo. 
13-16, Nos. 13 to 15.. 3 720 . ‘ is 
13-16, Nos. 16 to 18. 3 30 MANUFACTURERS OF 
13-16, — 19 and 20. 3 40 ; 
13-16, No. 21 3 50 S | N S S 
ig16, No. 2a a HEET IRON ayo QHEET oOTEE 
» Nos. 13 to 15 3 30 ‘ 
‘ cage bad sottavnnanl 3 5° WBRI g ; f S f 5 é } BRI 
g2 ENG PRONE Bie cp ries sescecsosceconeisdtionsesesoun 3 fo D ‘Square rntint eetsa ecialty- D 
’ No. at “0 CGEod 20 FOOTING OF oOpeciaily-< G 
» NO. BB.eccccccesee : &0 oe 2) S * J P y es ' . 
11-16, Nos. ped peseee saanite Bibs téoceianvnsine weneenees 3 50 = —— ee 
ZE+8G, TUGG. BO UO WG .ccocescecscssshscrsesectovessevcecseces 3 70 Capacity Rap ROMN® 30 tt 
se aoe een aueany 3, 80 26 INCHES Woe to 1-4x40%120 4 
11-16, No. 21 3 90 _ebaldaas 
22-16, NO. BB...ccccccce covece coccee eeeseveccecsoces ascesones 4 00 & : ' 
, Nos. 13 to 15 3.0 — ————— 
, Nos. 16 to 18 jeseeee + ones cercesseccceses 4 00 SORRESPONDENCE : \~ 
§ -g* dsentes 9 AR EI : ph : AG LGoriciten OF Figs? WORKS CAMBRIDGE, OHIO- 
5S 3 F- 
is SG: Oi ivaas sets ospndeqentanonioabeusas tones batheresesceescd 5 
Light Band. ’ 
™ a Hartman’s Patent Inside Sliding Window Blind 
ob Ss She ihe asta: : || Cleveland Iron Mining Co ee te the inost 
rto i by % to 316 in 3.0 , he a pular Blind 
I os. and 12 2: 
% and 15:16 by ; to 3-16 ~ 2 io Mercantile Bank Building, Architects & 
and? 3-16 by NOB. 11 AN 12....csccseseeseeseeees 2 to uilders 
and 11-16 by to 3-16 in 3 00 CLEVELAND, O. er ft ‘to ~ 
and 11-1 > AMIEL BB c. csssevewaseindocssees lo other, for 
end e136 by’ to 3-16 is. seseneeseesnseenneren : 0 Organized 1850. , style, oa. 
S wy, 108. Wi ccosshiiaaaiats nveceeeeeh ae Total Production to Date, 4,200,000 — and 
by Nos. 11 and 12 370 Gross Tons. Not Com; 
The Oni 
Wagon Sox Iron. Dealers in Lake Superior iron ore Blind that ie 
Sach basal hat Sse. ts eel See eed their own mines at Ishpeming, furnis’d win 
» Ser edge, op OS. TE ANC 12...... ° ch. an automatic 
inch, “ pe “ - 1g and 14......3 00 Specially adapted for making strong, Burgiar- Proot 
inch, ‘“ > “ _Irand 12......3 10 tough iron, and for carrying large TO- ock, free of 
inch, 13 and 14......3 30 portions of mill cinder and col abort charge. This 
Sheet Iron, ores. . an item of 
mmense mag- 
No. 10 to 14 2 65 nitude, and 
No. 15 to 17 2°75 may save you 
No. 18 to a1 2 many times 
No. 22 to 24...... 3 4 DALLIBA, CORRIGAN & COo., bers oe of 
Bee ie peace FS 
No. 3 50 ° and the on 
e blind tha 
prea Better Piston Iron Ore & Pig Iron, eee 
satis on. 
Tank, 4 inch and heavier 260 | Rooms 716. 717, 718, 719 Perry-Payne Bid’g, =— Thousands 
C No. 1, 2ts CLEVE : are In use. 
CHNo.1 -” cee en poornsecsievl 20 LAND, O. Agents wanted everywhere. Send for illus- 
Poe cag y “ sssseresosesomneecnnone: § 3 trated catalogue and prices. Manufactured by 
Solid Fire Box « 5 10 OGLEBAY, NORTON & CO., JARTWAN & DURSTINE No. 59 Beaver St. 
Steel Boiler Plates—1-4 in. and Heavie . Successors to Tuttle, Oglebay & Co., “ ccster, O. 
Tank 275 Commission Dealers in THE CHE APE ST 
game 33|/ Trom = Ores, 
Marine Flange 3 85 FROM MARQUETTE, GOGEBIC AND MENOM Al U Mi { N U Ni 
Fire Box 455 


Above includes plates 90 inches wide. 
e Kc D extra 











96 to 100 in. wide. re 
100 to 104 in. wide 1c “ 
104 to 116 in. wide...... special 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 

























































































1to2in. inclusive .09 
DIG 20 Tim. —__accccercccccsvnncevccccssscsccoosceeses 
7-16 to % and 2% to 3in 10% 
¥% togin e Ir 
to 11-16 and 4%..... 10 
to 6in II 
to 9-32 and 6% to7 in 12 
3°6 in... 14 
Flats. 
cts. Ds 
2 to 9-16 wide by 2 to % thick.................... cananastll 
Bessemer and O. H. Steel. 
Machinery base price, 275 
re 275 
pring ponenocoosapocencescoees “ R 25 
Sleigh Shoe $ 275 
‘oe By. .cococcocceccecescovecsesccoosedees sd 360 
Cutter Shoes, tapered and burr. ? 3 00 
English Tool Steel. 
s eon pencunecencocenncesees 16¢ 
obson’s ‘‘ Best ”’ Spabhacnneeubeeshenundd 16¢ 
- IND coccncccstes sentir coccoccescoccoose GOS 
Burden Boller Rivets. 
a H, 11-16 and % inches diameter........... sree 00 
ridge 4, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
Net Tors 
No. 1 R. R. wrought scrap............. ptkactined $19 00 
NO. I WOU SCTAP-.cccccceccccccccceccscscccees « 17 co 
No. 1 Machine cast scrap 12 00 
Iron axles. 24 00 
Axle turnings 13 50 
Wrought turning (free from casbt)........... 12 00 
Cast borings............ 8 00 
Uncut wrought iron boilers... If oo 
Steel boiler plates...... guceceeneneceseos pbetuncontsa - 17 00 
Grate Bars 8 oo 
Pipes and flues (Clean) 13 50 
Tank iron esses 13 50 
Hoop and band iron........... eeeceece erceeeeccsees + I0 00 
Sheet iron 9 50 
Wrought drillings............... eocccccceos see IE CO 
WEATSRDLS EFOM .0ccrcccccccccescosccccccsccecssccscccoess 10 00 
R rted by Messrs. Brack & PoLLocg, Cin- 
‘aaan. OG: 
Railroad Wrought............000+« ian iiadanbéoaeil $20 00 
No. 1 Country Wrought............ccccsecerreree 17 00 
Stove Plate 75 
Machine Castings. ..........ccccsccceccsrereesesrres IL OO 
H and Sheet evveee 8 CO 
casting Bo 9 ow 
Wronglt Turnings ie) 





INEE DISTRICTS, 
OLEVELAND. OHTO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


ETrom <2re, 


Perry-Payne B’la’c. vrevetand, O. 


THE CONDIT-FULLER C0. 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON OR qari 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Clevelana, - 











Ohio, 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 
Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Buliding, 
CLEVELAND, OHivo 
Lake 6hipping Point, Lorain O. 








Jas. Parresson Gale ‘yal 





AS WELL AS THE BEST, 


Is offered to the trade by the 


Cowles Electric Smelting & Aluminum Co, 


CLEVELAND, O. 


Price, 2 per pound for Aluminum containe} 
in an alloy with copper, and $1 60 pes poun 
when alloyed with iron, the same ing sub’ 
ject t o analysis. 


—MANUFACTURERS OF— 
Mnangaese Bronze, Alumnium and White Slive 
Bronze. Heavy Castings a Specialty. 


For Sale. 





—_ONE—- 
Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Review. 





ESTABLISHED 1554. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O.. U. 8. A. 





UNION 
ELECTROTYPE 


EPHONE 2 


FOUNDRY 















tangas 
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Teams Imos ‘Deasn Ruvmw. 








NMACHIERY SUPPLY MARKET. 














Anvils. 

American..... 8 Bb 
Wrights.......-- ~¥ pa 
Bellows, 

Hil)’ &......00000+0--.- is 
Biacksmiths’ Bullock’s. dis aoa 
Moulder’ ...... .0--.-eeeeeseee eovceeres eonees dis 10 
Hand.......1.0000++ eveceveeseseee sosvees vesenseesl lS 10@50 
Belting. 

Boston Belting Co’s standard. dis 70 

“ “ a extra... dis 

“ . “  best....... o»i8 55 
Hoyt’s Short Lap dis 45 


jand Rubber Co. extra standard.dis 6o&10 
Shaits Raw Hide Leather Belting, single a 
Shuits Raw Hide Leather Belting, double, 

and Light Double is 40 
Standard, oak tanned...........--sereee-s++ * aah 
Alexander Brothers’ pure oak tanned. .. 4s 

Blowers and Exhausters. 



































8. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
Bus ffalO.......000ceeeeee- «Gis 35 
Borax. 
odceasioaeenel 8 Bok @10% 
Chalk. 
WHILE. ........cceressccesenreecenesesessceeoses seenes 
White Crayon.........0.-0-0 8 gross 12@12% = 10 
ROA... .ccccccscsossecevsscseee coneserennecsooses senseseneees 
BITC... ccccocccccccccesceseesesenerecersecsccessrccese seses 
Chucks. 
. aw Independent..........-+.-is 45 
et aly JY nw noe pe woosevese eoesereesGl 18 40 
* ~ Geared SCTOI1.....00000- cree eeeeeneliS Zo 
2 jaw Brass Workers............. por 30 
= Drill.. eovcooecocossooce ove “+5 
Wescott’s Scroll Combination........ meend — 33 
Independen dis 40 
“ Little <o Giant Drill....-ooeeeeeeseeeeeslis ge 
Horton’s Universal.......... is 40 
Independent.... <i 45 
Whiton’s Independent....... wccccccscsccccccooscved dis 45 
National Combination............ eeoesasteqnccspad dis «eo 
Sweetland - 8 40 








apnens Drill. 


Skinner’ s Coatthaiaian Lathe... 
= Independent re ‘ 
yes Universal Lathe... ool 

papemncapecsecocsqceuvnsconeeseneoed dis 15 





























e Drill... 

Cutters and Reamers. 
Cleveland.........-ssessereeesne sereeee sccesseceeeeei® TO@IS 
Pratt & Whitney Ais 10@15 
eee a — Cutters. = is = 

¥ ng Cutters........... 
nin bs = — : Cutters............- is 15 
= llc 
Steel.......- bi) 
4 steel points a> 33 

Drill and Drill Sockets. 

Twist drills........... dis so&10 
d Straight shank to 

— pom die dis so&10 
Morse 7 and Straight shank Larger 

than P cove dis 25 
Drill Socket dis 25 
Standard Twist Drilis 55&5 
Cleveland “ 5585 





mmoery. 
46 gr. 150.4 gr. F. FF. 
B....cccccenee gr c a 
kegs # D........... ‘Me c 
kegs ¥ D.......... c se 3 ¢ 
Ss 
Ie ¢ 7%c 
Emery Cloth and Paper. 






























































Barder, Adamson & Co dis 45@50 
H. H. Barton Ais 50@50&5 
Emery Wheels. 

Detroit........- dis 55 
Norton’s cocbooese dis 
poe ignitor 8 _ 
Bterling.......ccccececcecceerersceescencsececcesersererecees 
GellUlOI.......0ccce00e sercceccesererceresceces dis 108 33% 
Northampton 855 
aces dis &@70 
Vitrified........-.--:000+ as 3s 60 
Vulcanite.. 8 10&10 
Files. 
iehetecs...-. sess sessencoscsooed dis aaugnegen 
Kearney & Fo0ot..........0...dis 60&1 10&10 
Black , te coos enntnecaseed dis 60&1 10&10 
Arcade Ais 60&1 10&10 
Disston’s........-ssecseereeeee ecrecccccoocosseconceed dis 70 
Western 8 70 
Btub’s.......cccceeeeees dis 25 
Grobet’s...... .....- dis 30 
Rewnolds Bros.’ Hand Cut.......cccseeeeseeeees dis <o 
ndustry File Works, hand elnitha seeeeeeGi8 50 
Hammers, 
P. 8. W....... dis 40 
Atha new liet, Jan. 15 dis 
Heavy ham.iers ‘oaks 2 ee under 5 Ds. te 


over 5 Ds 14c, new list. 


Jack Screws, 





Illinois Bolt Co. list...... dis ye 
Nuts and Washers. 
— of bolt inches ast i By i 
"15% 11% 3 é : : 





In lots iess thas ee a 






































boxes add rc to list. 
iia (wire.) 
cet Rs dis 70 &1o 
are Be fo Tams Nails, 8 bey 5 card rate 
Lone than anv 100s 
Ollers. 
Zinc and Tin... 
Brass and Copper 
Malleable (Hammer’ 
WO. 3, 

Packing, Steam. 

Boston American Packin — r = 
American 2 a I 
Ruane Zeeks . - gt nora ree 
talian Packing : eapecvens ecoccecee 
Plumbago Piston vhs 
Morrison’s “ 
square Flax “ = 
Sheet Rubber........ PB Di2z& 
Excelsior Rubber. a bad 
Picks. 

Railroads, to 6 Ds. $12 dis 60 

tO 7 DDB......eccceceeceecseseeeeens$l§ Gis 60 

Pulleys. 
ae ao Set. Walker List dis 45 
nahin dis 55 

Spit Wood 1 Paticys haeveonpbensiecnecssenegend dis 50@55 


Rivets. 
Iron, Thousand, list November 17, 
dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 




















Copper. is wlio 
Rope. 
Manilla, % inch and ovet................ | Sasi 
Sisal, & "Umch and OWEF ......c.cscecseccsseeeeess B Diz 
Sand Paper. 
BB, Bi, Be B0- ecncscseess eee sesseeceeeesees 845 @S5O 
H. H. Barton’s., dis40@45 
New England ~ amma «is Ose 
Barton’s Garnet... einceedves ores stcbabel ian aie 
‘Baws. 
Disston’s = sighsueinotihiine-ssonneie as 8 40@ § 
Serereccececcesesseeees oe seesesetsse JO 
oa Scroll pee Net 
Hack Saw Stubs... dvictnininsletonpanceeitinniaaale 
Eureka... obudabasecgunees: ovkonctun “aaaseal dis x 
we “ Star. dis 2° 
Saw Swages Disston’s...............cccscseeseceee dia 2 
Atkins’ Cular SAWS..........-..ccccsseess dis 40845 


Mill, Mulay and Drag Saws. — 4081 
= Wood Saws.. dis 40& tc 
” Silver Steel 


“Diamond 
a 





dis 30c 
- Tuttle Tooth Cross ma - asc“ 
as One-man Cross-cuts........dis 32c “ 






































Vises. 
Solid Box dis 60 
Parker’s. dis 
Prentiss. dis 20 
Stephen’s dis 
Barrett’s. 8 30 
Miller’s Falls. dis 40 
Merrill’s. dis 10o@15 
Howard..........00+ dis 30 
Wire. 
aes. sat, an. 18, 1 
Brass and coppet............. eosegane givens dis pt 
Bright and annealed, N: 70&10@75 


Nes. 5 rage aie 
+ N t 8, meets cae 
‘08. o to 18, mar 
Coppered I 729708 5 


nized Nos.oto18 “ a ES 











Tinned market Nos. o to 18............. sve his 67% 

Sine nasa Wi ais wasonee 
nn TOOM WiITe............000000 Io 

Annealed Fence, Nos. 8 and 9........0. ...000--is 75 

Annealed Grape, NoS. 10 tO 14........0...se000++ dis 75 

Stub’s Steel Wire regular............ $6. oo@h dis 3 

Wrenches. 
Coe’s genuine, 
Gira tandard........ . 









Agricultural.........0..sc.ssecseeees 
Mechanics’ 
Bemis & Call’s Combination .... 
Donohue’s Engineers 
Lamson & Sessions Engineers 
anne, & Spencer’s Drop Forged 


. di 
Alligator , ws ceccceeees dis 40 

















Webster, Camp & Lane Machine Co. 





Automatic or Slide Gudea. 


MANUFACTURERS OP 


Mining Machinery, 


Improved Band Frictlon 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
fat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Steam Engines, Sheaves, 


Rope 


Cages, Buckets, Etc. 


®@Send for Catalogu- D, 


134 N. Main St., AKRON, OHIO. 














GUM ROOFING 
THE GUM ELASTIC ROOFING 


wy ABSOLUTELY NON-COMBUSTIBLE. If painted it 1s Guaranteed to lust 10 years, 
Costs only $2.00 per 100 square feet. Strongly endorsed by New York Board of Un- 
derwriters. Just the article for the South. Send stamp for circulars, samples and particulars. 


GUM ELASTIC ROOFING CO.. 41 West Broadway, New York City. 





























ee | dis - per pair 
No. 6 a3 dis 16c 
Excelsior Saw Tools eoontine eegeal $6 per dos 
Perfection - i 
Detroit Saw Works, Gireuiar. sanpmmiiaial ssel8 §0 
BTR ONS: eoccseeiB 25 
od ” SFI scctecscteces eceeeees dB 45 
Screws. 
Wood Screws—List Jan 27, 1889. 
Fiat head iron dis 50 
Round head iron dis 40 
Pint ROWE WORM... ccoccccnccccssccnsesecesoccccs .cscced dis 45 
Round head brass dis 
BSQURTE] CAD..ccccccccccceosescccscccovcccscececovecccoses dis Pa 
Hexagon Cap dis 60 
Set C. H.C. dis 70 
Machine, flat head, iron................-000 ooo 5 Fs 
Machine, round head, BR esssnnccvoscisevcoseses dis 60 
menee oe and t hand— 

LAS CF CODER 2.0000 ccccccesccceccceccsccose dis 75@7s&10 
Coach, Kan | gimlet point...........cccccs---Gis 75 
Shovels and Spades. 

Ames’ list November 1, 1885.......ss0s-seeee -.dis 20 
TRBRMIB . cocccessccovenccsccoscoccncesescnesentoccocosoosesdl dis 5.25 
Hussey & Binns, reilroad.....................dis 8,00 
Taps. 

Cards, Hand and Nut to 2 IN....eere018 50 
Carpenters’ eeveeeseees 7 50 

Morse “ - ee ORE 

Pratt & Whitney “ ** new list dis Io 
Machine SCrew Tap... ccsscerssssrersecerseseees is ss 
Pipe Le ag to 2% — dis 70 
Stay Bolt Taps... dis 25 
Stove Bolt Taps. pecscnonpenenncsoscoge eccccesccsccecccced dis 50 
Pulley — 6k EA OE ane 40 





Fig Hemp, coin! 


es bb Batis. r- 
RFU Wrapp ng,5 Balis to D............... 15§@16c 














True to 


STEEL 


this 


FROM 1-4 TO 15,000 LBS. WEICHT. 


pattern, sound, solid, free from blow-holes and 


ot unequaled strength. 

Stronger and more durable than iron forgings in any 
positio», or for any service whatever. 

60,000 CR ANK SHAFTS and 50,000 GEAR WHEELS of 


steel now running prove .his. 


STEEL CASTINGS of every description. 


Chester Steel Castings Co., 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
ti 
( Send Yor. circulars and prices to 
CHESTER, "PA. }407 LIBRARY ST, *PHIADELPHIA, PA; 





“Treated” COTTON, Rubber Lined 
Fire and Mill Hose. 


Eabric Fire Hose Co., 


13 and 15 Park Row, 





NEW YORK, WN. Y. 








THE THOS.D.WEST FOUNDRY, co 


CLEVELAND, om 


IRON CASTINGS.. 


DAILY MELTING CAPACITY 


i On ke a Oe 


AVY 


75 TONS-SPECIAL 


EFCONOMICALY TURNING OUT 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORK A SPECIALTY 








Detachable and Roller 


| CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


| Elevators, 
Conveyors, 
Drive Belts, ete, 


For handling materials of all 
kinds. 





Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M’f’g Co., 


183 East Ist Ave,, 


COLUMBUS, O. 





__ F. A. SACKMANN, 


16 Huron St, Cleveland 0. 


STEEN Laas: a 
STEELNAME Sti STAMPS 


BURNING BRANDS 






Steel Name Stamps (1-16, 3-32 
ory inch letters, 15c. per letter! 


IANA MACHINE WORKS 


——— Fort Warne 4 
— ch ie INDIANA . 
BUILDERS OF 





| WOOD WORKING 
» MACHINER 








PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hah 
Room 48, 


THOMAS P. SIMPSON, Wash- 

ington, D.C. Noatty’ 8 fee until 

on obtained. Write fer 
Inventer’s Guide. 
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OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO., 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. &. 
W.S. COLLINS, Tempce Court, 7 Beekman ST., ROOMS 8I4-816, NEW YORK, 
Represented by { wi. PICKETT, SON & CO., 170 Laxe 8T. CHioaco, ict. 
HALL STEAM PUMP CO., Pitrseurcn, Pa. 


Also for Michigan and Indlana.ia, 
STSEND FOR CATALOCUES. 64 


CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anaetes, Oat. 





HARDWARE MARKET. 





































































Augers and Bits. 

Common augers and pits........ eedsoeseoes seseee dis 70 
Snell’s. dis 608&5 
Cook’s Douglass Mfg. Co dis 55 
in augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

1ATY!, $2.....ccceccccecevce seesecccevoveseescesl pees 
Hollow Augers, [ves’.......cccccrssercreseeeees 10 
Hollow Augers, Bonney’s Adjust. ® 

doz., $48...... dis 40&10 
Hollow Augers, Stearns’ Adjust. # 

doz., $48 . 20&10 
Gimlet bits, common.......... per gross abd 
Standard Bit Stock Drilis............. is 
Bhip AuZe¢#s.......cerereeeeee eovreshls posse Line oer 

Axes. 
Makers’ and Special Brands— 
First quality Ba $8 00 
Others doz $7 oo 
Full polished............. ecoccsecsccccosooocoses doz $9 00 
Bolts. 

Cast iron barrel bolts dis 70 
Cast iron shutter bolts, etc. dis 70 
Cast iron chain bolts........... ee. | 10 
Ives’ patent door bolt......000 v0. 8 60 
Wrought iron barrel bolts dis 70 
Wrought iron square DboItB...........cccses.--« dis 70 
Wrought shutter bolts......... and aondaauual dis 60&10 

nt’s list 
Carriage, common, new list......... 8 70&10&5 
Tire, common, new list dis 70 
Carriage and tire, Philadelphia pat- 
8 7s 
one bolts 
Plow bolts ‘ dis 60&5 
Machine dis “aoa 
Ends is 5 8c1 
Buckets, Elevator. 
alia dis so&10 
Butts. 
Wrought brass. dis 75&10 
Cast a loose joint............crseesere essen iB 33% 
Fast joint, di 
ast joint, NATTOW........ccrccererees s bf 
Fast joint, Droad............--ceccesere wy 
oint ---dis 10 
LQOG8 JOURE, JOD rrrisvcccscccscecccccscocconen<ceves dis 70&'0 
Loose joint, jap. with acorus...... ..dis 70&10 
Loose pin, acorns. dis 7o& 19 
Loose pin, japanned acorns....... 8 70& 10 
Loose pin, acorns, jap. plated tips dis 7o&10 
Wrought stee!— 
Wrought, fast joint, narrow............... dis 70&10 
Wrought, fast joint, broad.................. dis 7o&10 
Wrought, loose red te OY, Ee: dis 7o& 0 
Table Butts, back flaps, CtC........cccccce dis 7o&10 
Regular RN EINE cecneiseostcversncsael dis 7o&10 
— ee iarnsansaus necamseanndttaetand dis 70&.0 
oe npnsaapeaealecaannddumabamananilan dis 7o&10 
Light oose pin... dis 70& 10 





Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 











Per roll of 
Eberts Bros., Detroit. 500 sq. feet 

BUC. INET suasnchns tidacikchass onteccseanebcs<tiement $1.25 

“A,” Stringed Roofing, Light. ............c00« 1.50 

“Bm Stringed Rvofing, Medium... 1.75 

“CC,” Stringed Ro: ‘Sng. NOT cscccccsececicoons 2.00 

Stringed, Peri ctckcses sncssccnvtescisevanennee 1.00 

MILCELLANEOUS. 

Asphaltum, Trinidad Refined, $ ton.....$30.00 

Asphaltum, Fine Gave, @ D................ 08 

Coal Tar Felt, 1 Ply, @D ................ 02 

Coal Tar Felt, 2 P:v, ® roll 108 sq ft 1.42% 

Coal Tar Felt, 3 Ply, ® roll 108 sq ft....... 1.85 

Roofing Pitch, MA taicatnasnns séenasetesendecasnt 09 

Ohains. 
evised List 

Trace, } bet peccsnes 8 pair 1.03 

Trace, 6%-10-3........ pair . - onsasbenpducneetll 50810 

Trace, 7-10-2........... pair 

German Halter Chain 1 list. rake. I ie s50&10 

German Coil, list of suas, 1887...... 

Galvanized Pump Meee Mcseccesp sancescasueee * Shaves 
EE Cats SE a deck scnsetacdostnche 0 -< 00d 8 7a 10 
ack Chain, Brass. 375 

Chisels. 
Socket Framing and Firmer.................00«+ dis 75 


Socket Framing and Firmer, Buck Bros..dis go 
Cachet Firmer and Framing, L. & 











Tanged Firmers 

Outilery. 
Table net 
Excelsior Pocket net 





Fibre Ware—Standard. 


Pails, water, 12 Qt.........cccccceeees $4 00 $4 50 §...... 
Dairy, 14 at. ome 
Fire 12 qt 








PAPO COOTER reese eeeeee S808 Sereee 


Chamber a 





econnscoenceees 650 7390 8 5c 
‘ars, slop, 25 ee 9 @0 10 oo 


dis 
fees ¢ 


























BNE BIG ce vevicccccvcccsccnsessubenchile 200 225 ...... 

zz inch 225 275 25 

13% inch 275 325 375 

15 inch 325 375 425 
OWI, Fe Re csnticicdcsicockchesessiccctte ‘seston BO cevece 
a 2 eee BMG coorce 
Baskets, waste paper, of ee 6 00 sess 
Spittons, ** Daisy,” pressed 

8 inch 50 





to and 11 inch é pf | #2 
No. 1 plain; No. 5 decorated ; No. 5X i 
decorated. 


























Gimlets. 

Nail and Spike...........cccccce secccscseses dis er ¥-4 
Double ag. 43 Benth intabcinnichoxschadutnieenl dis 

TIE” scien cabimeassencateone 8 gross $12, dis as@as&e 

Hanger 
Barn door, old patterns...........dis vacnimar 7 
Climax, (anti-Prictio eottouseeees doy: 0° weiate 
NN ticctsentsatiuditndadske onacisesdeicucscns eave rn dye 
Kidder’s, dis 50&1 
Terry’s Patent....... 5 in., $12; 4in., $10, « Gis 5s0&5 
Paragon is 408&16 
Richard’s Tp oA 
Horse Nails. 

Ausabl +4 s Bs di 

usable 24 25 8 40 
pena SRS IQ 20 ZI 23......s0000e esesenoncsced dis 15 

dis 25&10 
Horse Shoes. 

Burden, at factory. ...............cccceseeeees 8 keg $4 oc 
R. I. Horshoe Co", Perkins’ Imp. at 

factory keg $4 oc 
Mule Shoes, At factOry.............s.cceee Keg $5 00 

Knobs. 

Ca ee e Soc dis 6o&i¢ 
Saree sere = dis 7o&10&s5 


Hematite door Lote, new list.....di 
Door mineral.......... 
Door Por. japanned 

r Por. nickle a 
Door Por. plated..............+. Pe SS Lee $2 


Locks, Bolts, Etc. 


P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and sana ie peneecitones dis 60% 10 











Bell pu: ‘1s, genuine ronze. 8 60&1¢ 
fis 6o& 1c 
lis 60810 
Butts’ bronze plated..............cccccsssceeeses dis 608 1¢ 


Store door handles. dis 60810 
Shutter hinges&flaps,genuine bronze.dis oks 
Shutter hinges, bronze plated..:..........00-+« 
Flush bolts, genuine bronze........ 
Shutter knobs. genuine bronze 
Shutter bars, genuine bronze... 

















Push plates, genuine bronse 
Drawer pull, genuine bronze.................+. dis 7% 
Letter box ‘plates, genuine bronze... ow Mapes > 
Barn door RES RINE REELS MOBS 






































Standard list.. ... dis 7o&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers...............«+ ccscoreeGis® LOSLIC 
Pumps. 
Cistern, best makers..................... dis hnete 
Pitcher ‘spout, best makers dis “ne 10 
Pitcher spout,cheaper goods........... dis 70o@ 
Pokes, Animal. 
Bishop’s I. X. L doz $6 oo 
Bishop’s O E....... doz $5 25 
Bishop’s Pioneer dos $3 75 
Bishop’s American dos $2 75 
Rakes. 

Cast steel Ais 7° 
Malleable............0+ ecccencvscccsoosooccoced dis 7o@70&5 
Razors. 

i. 2. Torrey Razor Co dis 20 

westeunarase & Butcher 04 -< Io 
SD UIE csccasedsecuseetsonnadiaensedscecénased 50 net 

Rat Killers. 
eR  inccsc cccsvncnecndonesse nenesesonses ® gross $15 00 
Scales. 

Hatch, Counter, No. 171.............000+ $B doz $21 oo 
Hatch, Ten, NO. 161.......0ceseseses 8 doz $6 75@7 0° 
Chatillon’s Grocers 8 50 
Family Turnbulls dis 30@ 30810 


Scale ms, List of January 
12, 1882 dis 50& 10@50& 108&4 
Screw Drivers. 


Center 2 R. & L. Co.’s Varnished 


ecscepcccces eecees Ais 65&1¢ 
Gtentee R. & L. Co. 2 p eau Handles.dis 6o&10 
Sets interchangeabl 


hcongune sooo dos $18 dis as 
nar 








Steel and iron 
Nickel plated cn }ais 7sd&r0@8e 
ton’s try square and T bevels......dis 4s&10 
Winterbotsum's a try and miter..........dis gokie 



















Tacks, Brads, Ktc. ateeeines ee Cut tACkS.....,0000-.0000 aie bat esd 

DET RACER cocecsccersceseseccoccosocesccons coceey a 4 &10 

New List, Oct. 19, 1890. Copper finishing and trunk nails......dis yao 

American iron carpet tacks all kinds Cigar box nails dis so&1e 
dis 77% &10 | Finishing nails. dis 6 &10 

Steel carpet tacks all kinds................ dis 75&10 | Hungarian nails and miners’ tacks...dis ¢c&10 
Swedes iron carpet tacks, all kinds Gimp, and lace tacks dabuiakane dis 77% &10 
dis 75&10 ...dis cc&10 





tin: 

Swedes iron tacks eorseee Gis 75 &I0 Trunk pa clout nails 

Swedes iron Upholsterers’ tacks....... dis “s&10 | Tinned trunk&clout nails 

Tinned Swedes iron tacks............... dis 57% &10 | Basket nails 
Tinned Swedes iron nce: Chair nails 

tacks. dis 974&10 | Common and patent brads....... 








dis 66&10 











The SALEM WIRE NALCO. 


MANUFACTURERS 


WIRE NAILS 


Works : 





SALEM, 0; FINDLAY, 0. 


General Office: SALEM, O. 


BRANCH OFFICES: 


241 Broadway, New York. 209 Phenix Bidg., Chicago 
{23 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 


FREICHT AND PASSENCER 


LEVATORS. 


L S. GRAVES &« SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATATOAN ER, 


MECHANICAL RUBBER GOODS 


— OF — 














Superior Quality. 
PACKING, BELTING, HOSE, GASKETS, TUBING, Etc. 
[ 


we 
wk “twller Brothers, 
G4 --— Ee 42 Public Sq., CLEVELAND, 0. 


MAIL ORDERS GIVEN’ PROMPT ATTENTION. 


HERE 1S YOUR CHANCE. 


Can any one make better club rates than the following? 





Per Year. 
Scribner’s, Monthly, with IRon TRADE REVIEW, $4.50 
Century, “ “ “ “ 5.50 
Cosmopolitan, 7 = = id . 3.50 
St. Nicholas, - ¥ ” ” ? 4.50 
Frank Leslie’s Popular, - = ” ° " 4.50 
Frank Leslie’s Budget of Wit, . - " “ ° 4.00 
Frank Leslie’s Pleasant Hours, " - . . “ 3.50 
Outing, “ “ “ “ “ 4.25 
Life, Weekly, “ “ 4 * 5-75 
Texas Siftings, Wins “4 «. - ¢ 3.00 


Send your subscriptions to the 


CLEVELAND PRINTING & PUBLISHING CO., Cleveland, Ohio. 
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‘ae Iron Trapp Revirw. 











Classified List of Advertisers, 


The star (*) indicates th that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (p ous Sis three weeks. 





Pace. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland 
Bath Tubs — 
tInstantanous Water 1 ad Co., Chica- 
BO, Tikes ccccecevecepsocsbosasssoboovccnsevscctarsbeoscctece _ 
Bolts and Bolt  Machinery— 





Belt Holders— 
*W. R. Santley & Co., Wellington, O 
Boilers and Boiler Attachments— 


Babcock & Wilcox Co., New York............ 30 

Wm. B. Pollock & Co., Youngstown, O..... 16 

E. H. Jones & Co., Cleveland...........-s00... ++ 18 

Hazelton Tripod Boiler Co., Chicago......... 18 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 


Coal and Coke— 
os el & Wheeling Coal Co., Cleve- 
DG nccmssve scceeciis . 





13 

Cornice Work— 

W. H. Mullins, Salem, O............ccccessesceeess 11 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O............ coves 18 
Car Wheels— 

Bowler & Co., Clevelamd........... -cssecses soosccses 12 
Chain Belting— 

Jeffrey Mfg. Co., Columbus 0............ é Genes 14 
Carpet Cleaning & Laundry Machines— 

W. H. LaFountaine, Cleveland, O............. 18 


Damper Kegulators— 

*Curtis Regulator Co., Boston, Maszs....... _ 
Die Makers. 

Avery Stamping Co., Cleveland........ ecesoenss 32 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 11 
Slevators— 

L. 8. Graves & Co., Rochester, N. Y......... 15 
Explosives— 

Hercules Powder Co., Cleveland........... 


Electrical Manufactures— 
leveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cl and eocccccoceceee I 
Elevator Buckets. 
Avery Stamping Co., Cleveland...............- 12 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
I BN siicictise Gabtcs ccoctseccnctccscceseseecsocs o 
Engravers and EKlectrotypers— 
Eclipse Electrotype & Engraving Co., 
Cleveland 
Union Electrotype Foundry, Cleveland... . 
Zogines (Steam) 
*Chandler & Taylor Co., Satienagelia,, Ind. 12 
Wm Tod & Co., Youn ‘stown, Oo 1 














Skinner Engine Co., Erie, Pa...... nat 
Aetna Machine Co., Warren, Dice esocccecccces 18 
C. H. Presley, CNN ord ccssasiscpiosese 12 
BK. H. Jones & Co , Cleveland ....scceeereee 18 
Gagines (Gas)— 
Schleicher, Schumm & Co., Famesnynm, 
Pa. and Chicago, I11............cc-srsserseereerese 19 
Van Dusen Gas Engine Co., Cincinnati, 
aieaae 17 
Pe a (Hoisting)— 
John F. Byers, Ravenna, O..............c.s000+ 13 
Engines (Oil) 
C. H. Presley, Cleveland, O......00000 cesses 12 


Engineers’ Specialties— 


*Curtis Regulator Co., Boston, Maszs......... — 
Sensible Packing Co., ” Chicago, p «| CE | 


Engineers and Contractors— 








BR. H. Jones & Co., Cleveland............scsssse 18 
Ejectors— 

James Jenks, Detroit, Mich 12 
Files, Makers of— 

Reynolds Bros., Columbus, O...... aeiiaes ahedin 20 

A. & H. Gough, "Clevelanda.....cccccseccseses aa 

Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 





EO oe ee cay & 8 

Canton Iron Foundry Co., Canton, O........ 16 
Foundry OCupolas— 

Victor Colliau, Detroit, Mich 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 19 
Galvanizers. 

Avery Stamning Co,, Cleveland.. oe 28 

H. H. Hidell, Cleveland............00+0 wes 82 





Gas Machines— 
Detroit Heating & Lighting Co., Detroit, 
Mich 11 





Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa 1 





Galvanized Iron— 

*Ciacinnati Corrugating Co., Piqua, O..... — 
Gum BRoofling— 

Gum Elastic Roofing Co., New YorK N.Y. 14 
Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York.............0-+ 17 
Heating and Ventilating Apparatus— 

“en, Heating & Ventilating Co., Ak- 


eee eeweneeeeneererons 


Ww. a meen Cleveland, O....... a 








Hose— 

Pabric Fire Hose Co., New York.......... aes / | 
Heaters and Purifiers— 

awe - Bierce Manufacturing Co., 


any A } een Fo ccosenes 38 
z. G. T. Colles & Co.. Chica: 0.. 








E. H. Jones & Co., Cleveland..................... 18 
*Warfen Webster "& Co., Philadelphia, Pa 20 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 18 
Injectors — 
Columbia Injector Co., Cleveland............... 12 


Iron and Steel Roofing— 


Sykes Iron & Stee! Roofin o, Niles, 0... 19 





Cambridge Iron Roofing Co., Cambridge, 
O.ccccecee I 
Garry Iron Roofin oo. —o sovtiieweenes : 
Standard Iron Co., Bridgeport, O............... 


ete ee Roofing Co., Canton, O 
*W.J. Burton & Co., Detroit, Mich 


Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............. 13 








Oglebay, Norton & Co., Cleveland. ove 88 
J Outhwaite & Co., Cleveland........ coos 33 
Condit-Fuller Co., Clevela: MOM. Qracicies caccectes 13 
Pickands, Mather & Co., Cleveland.......... 13 


E. C. Pope, Cleveland... ecco 13 

Cleveland Iron Mining Co., , Cleveland... 13 
Lathes— 

H. L.. Shepard, Cincinnati, O................. ace 39 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 12 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

Akro 








Machine Shops— 
wae. Ss \ ede & Lane Machine Co., 





Machinists’ Tools and Sagities 
Parkin & Bosworth, Co., Cleveland......16 &20 


Garvin Machine Co., New York..........s000.- 19 

C. H. Presley, Cleveland, O..... .. BES SE pababen 12 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 9 
Patents— 








Wm. M. Monroe, Cleveland............. 15 

*Thos P. Simpson. Washington, D. C........ 14 

*"Munn & Co., New Kork.............cccccessccsses — 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

KE. H. Jones & Co., Cleveland....cscu...scsc0s 18 
Printing Inks— 

Ault & Wiborg, Cincinnati, 0O................. 16 
Paint— 

Iron Clad Paint Co., Cleveland, O.............. 12 


Akron Chemical Co.. Akron O..... gee 8 
Ullman & Philpot Mfg. Co., Cleveland... 11 
Perforated Sheet Metal— 
Harrington & King Perforating Co. 
Chicago, Til.......0000. 16 
Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 20 


Picket and Wire Fence Machines - 





S. H. Garrett, Mansfie'd, O.. . 16 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... 20 
Packing— 

Sensible Packing Co., Chicago, I11............ Il 


Pipe Fittings— 
ings B. Potts Pipe Fitings Co. Columbus, 


Punches and Shears— 

Long & Allstatter Co., Hamilton, O......... 12 
Pipe and Boiler Coverings— 

American Heat Insulating Co., Pittsburgh 17 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry 








., Pittsburgh, Pa ose 20 
Railroads— 
I I, BR incacacecscsseccccsssbcchscieceresen a ae 
Railway Supplies— 
Bowler & Co., Cleveland......cc.cssssssese+ +...12, 16 
Cleveland City Forge . Iron Co., Cleve- a 





Rivet Machinery— 

{Seaton Manufacturing Co., Cleveland... _ 
Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York........ erccesccconce LF 
Saws— 


Peter Gerlach & Co., Cleveland... 
Detroit Saw Works, Detroit, Mich 


Shafting— 

*Brightman Machine Co,, Cleveland......... _ 
Shapers— 

*J. Steptoe & Co., Cincinnati, O......... ..... _ 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass... 
a Heating & Lighting Ca. Detroit, 





Steam Boiler Inspectors— 
Hartford Steam Boiler Spepestion & In- 


surance Co., Hartford, Conn........ tnsetinn 20 
Steel Stamps and Stenciia— 
1. H. Fleharty & Co., Clewe!«nd...... on. 
F. A. Sackman, Cleveland. MUN ceases snbdaainneen 14 
Jas Murdock Jr., Cincinnati, O... stecs Oe 


Sheet Lron — 


Cleveland Rolling Mill Co,, Clevelar4 ...13, 16 
Cambridge Iron & Steel Co. ,Cambridge,O 13 


Steel Oastings— 
Ghoster Steel Casting Co., Philadelphia, 





14 





Steel Rails, Blooms and Billetr— 
Cleveland Rolling Mill Co., Cleveland.. 
Sheet Steel— 


Standard Iron Co., Bridgeport. O seccceeee 
Cambridge Iron & Steel Co. Cambridge, O 


..13, 16 





Stampers of Sheet Metai— 
Avery Stamping Co., Cleveland................. 12 
Stokers— 
Brightman Stoker Co., Cleveland............. 19 
Tinning Steel, Etc. | 
Avery Stamping Co., Cleveland................. 12 | 
Twist Drills— 
Cleveland Twist Drill Co. Cleveland ......... 20 | 


Graham Twist Drill Co., Detroit, Mich..... Ir | 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
land 20 





Water Gas Furnaces— 


W.S. Hutchinson, Chicago, I11.............-.... 20 
Window Blinds— 

Hartman & Durstine, Wooster, O....... ..... 13 
Wire Goods— 

*F. Powell & Co., Toledo, O............+ antes owsens - 
Wire Machinery— 


John Adt & Son, New Haven, Conn. 
Wire Nails— 

Salem Wire Nail Co., Salem O...............008 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, oe 

sipiaaeeinabhbNalbiah inapbevatatarenupsoassiebunibsscncvceseses 6 14 

Egan & Co., Cincinnati, O....ccccccccssseesseeee 19 

G. H. Scanian & Co., Portland. Me... 16 

*Battle Creek Machinery Co., Battle 

Ser es IE OM esriaves iisewsapacas. sosesdaosss cscneesecess _ 


ereceeree 12 











GREAT BARGAIN in second-hand Plan- 

ing Mill Machinery, En wey Boilers, 

g, etc. A complete outfit at one-hal? 

ite value. L.S. Cousurg, Agent, 87 Prospect 
St.. Cleweleard O. 


The Garrett Picket and Wire Fence Machine. 


A universal favorite. 
lit Weaves to post in line 

of fence. Thousands 
ii} in use throughout the 

United States and 
many of the foreign 
countries. Every ma- 
chine guaranteed. 
Lik A Fence costs 30 to socts. 
perrod. Agen's report 
big sales. Catalogue free. Add ess he man- 
ufactur.r,S. H Garrett. Mansfield,O., U.S.A. 

















































RAVENNA, 0 





Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


Hoisting Engines 
OF ALL SIZES. 


Address, | 
JOHN P. BYERS, 








CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 
3} 'T' Nut Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, Lron and Ore. 


CKANDS, MATHER & CO., Iron Ore and 
P’ Pig Iron, Cor. Bank and Superior Sts. 











Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and ali kindsofcasting. 9 Winter. 











Fiardware and Iron. 
CO acturers 0 ROLLING MILL CO., manu. 
T 





facturers of Steel and Iron Wire and Steel 
re. 








Machinists’ Supplies. 
RKIN & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


LEHARTY, J. H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, 0. 


EBSTER,CAMP & LANE MACHINE Co., 
W Founders and Machinists, 12 Main st. 


























26 inch Band Saw, ari 9 ee Se 
30 inch Band Saw, - - - 
36 inch Band Saw, - - ‘ . 
Planer Planes 24x9, - - - - 
Planer Planes 18x5\%, - - - : 
1zinch Buzz Planer, - - - : 
jig Saw, 6 saws, - - : : - 

ron Saw Bench, 3 saws, - - - 

Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts 
etc., before waynes. 

H SCANLAN & CO., 
96 & b Preble St., PORTLAND, "Me. 


— 
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Wood Cutting 
Tools 


Until you have received cuts and 
prices from 


INDIANA MACHINE WORKS, 


FORT WAYNE, 
IND. 











‘CATALOGUES 





Printed in the Highest Style of Art, by 


Ta Cleveland Printing & Publishing Co. 


Cleveland, O. 
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The “ Lancaster’ Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 








Instantly siltistalte to yield any desired uniform grades of product. 
Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. 
poses, and also for reducin 


ptr in mountainous regions. 


For crushing rock for macadamizing and concreting pur- 
ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “ Sections” 

May be mounted on wheels, worked by 


for easy trans- 


and, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicite 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
with the inside sheaves, drums, catches, gears, 


pensing 


chains and friction, found in all rival buckets. 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Com arison of our prices, capacities 
val Grapples, Rock Breakers, 


and merits with all 
Hoisters, etc., earnestly solicited. 


These Grap- 


They 





Self-Penetrating Grapple, Excavator 2 Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE 





‘ CONLEY-LANCASTER ” 


DIRECT STEEL PROCESS. 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 





- GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


















WerWuDE 


badiar : 


ie PRODUCTS : 


OP THE UNITED STATES. ; 4 
Leen ep 


Galen sich atticls the names and addresses ° 


a BEST MANUFACTU RERS. ° 
@mplete in One Royal OctavoVol.of over 1000p, @ 


Frice inGoth,$5. in Leather.$7. : 


INDISPENSABLE 
‘0 Buyers of Articles in all lines and : 
Invaluable as 4 Statistical work. 


- Orders received at office of this Paper - ° 
©0020 08080088608680080086 


Wheeilg @ Lake Krie Kaliway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


. 2 T38e a. (GOR 
> 





The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G,. Bram Tas. M. Harr 





Traffic Manager. Gen’! — Agent. 
eLirse wee 
LECTROTYPE 
Beek NCRAVING CO. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. ¥. & Pitts. Express....... ts 38am 25am 
Fast N.Y. a Pitts pepeeee"es 558 m asia 
renee. Accommo.. qoam 
Pittsburgh Express. 25pm 

Youngstown Local............. o5am 

Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom......... 430pm 
ag Express............ I paged I11opm 
New York Express,............. 9800 DP M1  ...ccccssceres 


*Daily. — except gundaw. ™yDaily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 5:00 P- m. 
Canton—6:50 &. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. M., 3:00 p. m., 5:45 Pp. m. 6:20 p. m. 
Bedford—6:50 a. Mh. 11:10 &. m., 1:30 Pp. M., 3:00 
> M., 4:40 P. M1., "5:45 Pp. m., 6:20 p. m. 10:35 P. 


wawbursie~tine «. m., 6:50 &. M., II:10 &. m., 1.30 
P. M., 3:00 P. M., 4:40 P. M., *5:45 P. M., 6:20 p. 
M., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. —. hel m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 

Kent—*8:10 a. m., 10:30 8. ™m., 2:35 p. m. , 6:30 p.m. 

Bedford—6:0o a. m., , 10 8m. , 10:30 &.m., 1:05 p. 

4:15 Pp. M., 6:30 p.m., 7:10 p.m. 

wawbetne~des m., 7:15 @. m., *8:10 a. m., 

= m., > i. 2:35 Pp. M., 4:15 p. m., 
30 Pp. M., 7:10 
Tiains marked e om daily. 


From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. BR. 





Depart. | Arrive. 
745am| d525am 
Iispm S 50pm 





For Pittsburgh, Balti- 
more , Washington, Phil- 


adelphia and New York.) di1 10pm 35pm 
745am| I250pm 

Wheeling and Bellaire. 1i1ispm| 635pm 
FIT 10 PM].....cseceeeeee 

Alliance Accom. ........... 3 25pm] 1o1cam 
Ravenna Accomi............. 500pm! 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. ofits. 
Valley Junction Mail......... 7 25am odo pm 
Marietta Express.............. tu 1am *2tspm 


Balto. & Wash. oo pm *10 25am 

Cleve. and Canton a a Zz t8i1sam 
*Daily. Daily, except Sun 

J. T. JOHNSON, J. B. Cavan, 


Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 





MtVernon ee? Pan Handle Route 





Cleveland & Pittsburgh R. R. 





For Cu 
Akron, 
ersburg, Gambier, ee 
Vernon, Columbus. Xe- 
nia, Dayton, Cincinna- 
ti, Louisville Indianap- 
olis, St. Louis, and all 

ints in the South and 

uthwest. 

For Cuyahoga Falls, 
Akron, Orrville, Mall- | 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyahoga Falls, 
Akson, Orrville, Chica- 

o,and all points in the 

est and Northwest. 


d Daily. Other trains except Sunday. 
Pullman Palace Sheeping Core daily 
Cleveland, Columbus and Cincinnati. 

ticket office, Weddell House corner. 


Arrive. 


— oy roe | Depart. 


800a mid 7 co am 


fd 800opm| s4opm 


11s pm] 1250pm 


8coam) 540 pm 
325 pm] iolocam 











ptween 
City 





FT. WAYNE, CINCINKAT! & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Leuls. 


13 mqmszs shorter BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QD mies sworter ano quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


48K FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale ae § g4 fo spp ae connectiog lines, 


GEO. W. ~ W. H. FISHER, 


Gen’1 Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland @ rittsburgh Short Line.” 


Toonte | (20) Miles Shorter than any other 
route ween Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery pistemee and varied, 
The peepie' leys , mong mountains ser- 
iy 5h ~ evorite 4 route I ween, 
L. E. sits enthroned as queen.” 


See that your tickets read via 
THE PEOPLE’S FAVORITE ROUTE. 


E. waanor CLaRx, 
"| Supt., G.P.& T. A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ash and, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, ma 
ing close connection at Ashland, Ky,, * 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 




















Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Oomfort. 


J. Roumson, Receiver, Jno. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt. 





——THE—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 
BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best petting: smal 


Tickets sold and — checked through 
to Saeaiee. Relia formation and best 
rates by be furnished by any agent of the 
Popular C. 
A..F. Wrorr, 


W XK. RICHARDS, 
Pres, end Gen. Mer. ap 


& T. A. 





THE FAVORITE 
—AaND— 
PICTURESQUE ROUTE 
—TO- 


New York, Bostoo 
and the East. 


The shortest an¢ 
quickest Route to Pitts 
Baim , Washington anc 

timore & the South- 





New Central Depot So. Water St. and Viaduct 





No. 62, Accommoda 
No. 72, New York & Pitts. Express... 
a 70, Pittsburgh Accom 


ceapsadieniianee 25am 

, New York & Pitts. enema . 2 - pm 

No. , Mantua Accommo... sereeee® 420 DD 

No. 74, Youn TE MN sscnenainsennestacoaiion tT seabe 

No. 68, New York & Pitts. Ex.. "II 00 pm 
Arrive 


No. 61,N. Y. & Pittsburgh Express... 
No. 71, Youngstown Accom............... 
No. 65, New York & Pitts. Lim.. * 
No. 67, Pittsburgh Accom......... 





No. 73, Leavitssburgh Local...... -* 210pm 
No. 63, New York & Pitts. Ex............ *650pm 
No, 75, Mantua Accom...............cc0000. *720pm 
No. 69, Youngstown Express............. T910pm 


*Daily. tDaily, except Sunday. 

Baggage checked through toall points Kast. 

Through tickets and information regarding 
the route can be obtained at office, 141 Superio: 
street, and at t N.Y., P.& O. Railroad 
South Water street and Viaduct, Cleveland. 
A. M. TucKER, Gen. Supt., Cleveland, oO. 
W.C RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. '& T. A., Cleve and, 





0% FUEL 
HEAT INSULATING 
PO.BOX459 °"SCo 


SAVES 10 
AN 


\Ne? 


PITTSBURGH, PA. 
-F & BOILER COVER 


EAM PLANT 





















































Tem Inox Trane Revrw. 











Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


Cleweland References: 


J. W. BRITTON, ae 
WOODS, JENKS & CO., 

W. S. TYLER WIRE WORKS CO., 

CLEVELAND FORGE & IRON CO., 

BISHOP & BABCOCK CO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


170 TWENTY-SECOND ST., CHICAGO, ILL 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTEF-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 





=. Ee. FSONES & Co., 
ENCINEERS +» CONTRACTORS, 


223~225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 





WA7. EX. L.aF*ountaine, 


* MANUFACTURER OF 


a] Y VENTILATING FANS AND BLOWERS, HANGERS, 


a Carpet Cleaning and Laundry Machinery and other 
< Special Machinery. 


1335 Lexington Ave., = CLEVELAND, O. 


‘, 





SAVE YOUR MONEY BY USING 


(HERCULES.) 


—THE— (PEERLESS.) 





Isaac BB. Potts Fipe wittiee. 
Consisting of Ells, Tees and Crosses, and the connecting of Iron Pipe without cutting threads 
and Lead Pipe without solder. For sale by the ISAAC B, POTTS PIPE FITTINGS CO., 306 
North High Street, Columbus, Q, 





Otto Gases Engine Worke, 


SCHLEICHER, SCHUMM & CO. i 


Horizontal OTTO Gas En 
Vertical O TO Gas Engines 
one xn gine Pom Cylinder OTTO Gas Engines. 
Combined O' Gas Engine P 
2 Combined 1 OFTO Gas Engine Dynamos. _... 


SIZES: 1, 2, 4,7 10, 16, 26 AND 60 HORSE-POWER. 


















, gue ENGINE C0,ERIE,PA. 
SK OVER 34.00 IN USE. 


Manufacturers of PORTABLE@STATIONAR'Y 


a ENGINES~BOILERS 


SEND FOR CATALOGUE. 
fem NEW YORK and NEW ENGLAND OFFICE: 
————~ C.R. VINCENT & CO., 15 Cortlandt St., N. Y. 











FOR ROLLING AILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE : 
ENGINES, nats oh TOK 3 





ery ema PON & 


DUPLEX 
Steam PumP 











PUMPS OF EVERY : — ——— 
lq DESCRIPTION, "JEIN CINNATH, OG. 








Btump before a blast. | Prey retiree 


YA TROUsEST and SAFEST EXPLOSIN 


nown to the Arts. 


AS POWDER, FUSE, CAPS, 


“ Electric Mining ‘Goods 
xBROULES, 


THE GREAT STUMP AND ROCK AED SE, SOOKE FOS SEVERE SAOTIS, 
ANNIHILATOR HERCULES POWDER COMPANY 


40 Prospect Street, Cleveland, Onie, 
Jo W. WZ LARD, Maeuaget,/ 











TI 


Cat 


TAPPING } 





I 


MAC 


Unive 


Gear 
Plants: 
G 


Laight 




















THE BRIGHTMAN STOKERis txeBEST 


STEAM BOILER FURNACE IN THE WORLD. 
SEND FOR DESCRiPTive PAMPHLET. THE BRIGHTMAN STOKER C2: CL EVELAAD, ONO. 


NOS. 261 to 271 WEST ‘FRONT STREET, 
Tre EGAN Qompany, ‘snmcc: 


Send for Catalogue and Prices, 




































No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Builders of the Largest Line of Late Improved 
Complete Outfits Furnished for 
Planing Mills. 


Carpenter, Sash, Door and Blind Work. 
a Furniture, Chair and Bracket Factories. 
= Car, Railway and Agricultural Works. 
= Buggy, Carriage and Wagon Builders. 


, Spoke, Wheel and Handle Factories. 
Y And General Wood Workers. IN THE UNITED STATES. 











INGPERFORATING Ce . 
CHICAGO, ae 

















a al el 


: Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 





GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing. Crimped ard Corrugated 
Siding, tron and Steel Tile or Shingle, 
Proof Doo-s and Shutters tron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
"8 No. 152 MERWIN S8T., CLEVELAND, O. 
J @@ Send for circular and price list No. A 


CORRUGATED TRON | gggpagem 1 es 2 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


= BRIDGEPORT, OHIO. 


RNR 











y ‘i ih | | LOCK SEAM ments for ROOF- 


oer | | Aue ING until 
; Seven sizes of Corrugations---Straight or wis ssa 5 : inh 5 fl save bole tee 
‘ Curved. Wewant to mail you the Finest Roofing | RRERJEEE il nm li : It | xcels all other Metal Roofs. 





xxi 
Catalogue ever published. | 


THOMPSON M’P’G C0,, Cleveland, (, | CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 








Plain, Rolled, Crimpeda 


We ted and Beaa- 
OQuUR JUINE OF "TAPPING WMACHINES. CROWLS PATENT STANDING rs tea 
ing 
if SEAM he 2 ee - Peres aE NEC PURE STEEL A SPECIALTY 
a@ Send for Descriptive 
Catalogue. 








THE KANNEBERC ROOFINC CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 
CORRUGATED IRON (four sizes of corrugstions), and Crimped 


: 3 eK- Tih 
+ a er aa Edge Iron Roofin A idi Beaded I Sid 1 Ceili 
THE GARVIN MACHINE CO¥PANY, : Neen ies ocot Dall ng Pope Brea ay ee een 

























OF SS ae) Ga 


Manufacturers of; and Dealers in, all kinds of Write for Catalogues, Price Lists and Samples. 
MACHINERY ano MACHINE TOOLS. 3 SYKES? Ail ny Tron 
=< and vel is re te 
Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand IMPROVED roiled and box a 
and Enyine Lathes, Planers, Profilers, Chucking Machines, Best Roof inf¥f aunealed, wel /iiiwas 
= the World. —o tinted oni 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. Buitable Sor oll Ren with the Best io 
: : > : classes 0 a . 
Plants for Manufacturers of Sewing Machines & Electrical Goods. buildings. jf et ee) 
GEAR-CUTTING AND MILLING IN ALL IfS BRANCHES. | Basy put co. Oil. o 


— SYRWS FrRON & SITET. BROoowyFrimma co., & 
Send for Circuler and Price List, 


and mention this paver NILES, O., and CHICAGO, ILL. 





Laight & Canal Sts. (Catalogue sent on Application.) NEW YORK, 











20 Tee Iron Trae Revirw. 














STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 


CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTU RING co. 
DAYTON, OHIO. 









CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


- WELLS MACHINE WORKS, FOSTORIA, 0. 
Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
325 Dearborn-st., Chicago. 





W. S. HUTOHINSON. 





OLD 


1874. i mae TWIST DRILL sae 





un ror canoe. Cop fr 4 Kirtland Sts, Cleveland. 0. = rox coors 


RRBLIABL®D 
1890. 


l Komi BEST PULLEY 


el ) ON EARTH. 
AY Lis ZJ Jacenrs Wa WANTED 


one ne & MACHINE co, 
YVA RREN.OHIO 











The Hart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Jj. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, ILL, or Box 84, Columbvs, O. 
@@"N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


If you want an inj-ctor tnet is aut’ matic and will restart, 
if from any cause che feed should te broken, 


Use the Penberthy. 


If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthy. 


If you want a” injector that you have only to turn the 
steam on “a off, ia si “ogg Se sta‘ting, 

Use the Penberthy. 
If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., 117 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agents, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 


use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO0., 9 and 11 South Water Strect, CLEVELAND, 0. 











PRESSED WROUGHT IRON OPEN TURN BUCKLES. 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, Onto. 











REYNOLDS BROS., Pelt Holde 
Hand Cat Files eH OIC. 
we see seme arene a eo 





133 & 136 N. Water St. | Shifte Belt trom Driving 


COLUMBUS, OHIO. Pulley. 


Old Files Recut and Belt stops when machine stops and lies slack 


until machine starts. Simple, cheap, easily 
Warranted Superior to operated. Sent on epproval. ‘Thousands in 
any Machine Cut and use. Address 


Lead Tempered in the 
market. Send for price W. R. SANTLEY & co., 
list. Wellington, O. 




















Awarded the CRAND PRIZE at the Paris Exhibition. 





Pittsbureh Office: 408 Louie Block. 


FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 
Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 
Only manufacturers. 
Correspondence solicited. 
BOR 


MINES, RAILROADS, 
and Macadam. 


Manufacturers of Sand ard chill Rolls and Blooming Mills 
and General Rolling Mill Machinery, 


The Totten & Hogg Jron & Steel Foundry Co... Pittsburg Pa. 















WEBSTER’S “ VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 
Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, aud for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BUILER IN THE ONE APPARA. 
TUS. Readily cleaned without svopping machinery. All parts accessible. 
FURNISHED ON TRIAL FOR ACCEPTANCE, 


Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating purposes, (after receiving full information of 
every device in the market) we would be pleascd to call upon you persc nally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum” Exhaust Steam 

izer over all pi » coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila, 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Ill. 








ONIGNVLS Gussuud 


SIDING & CEI TING? — . 
OF ale Eano WORKS. A225) 8. HIGH ST.WEsT 


de> [1l0¥ pus pedmir A 


‘Kvus 


Jobbers of all kinds of 
Roofing Materials. 





“ONIAZOON NOU! 





